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Abstract
Many psychological theories of categorization are
based on similarity. Researchers have argued that
functional similarity may constrain artifact category
----------~membership. An alternative 20ssibility is that the
.~---=-----------------
similarity of physical features determines the category
boundaries. In order to explore the role of similarity in
naming artifact objects and to evaluate whether function or
physical qualities determine the boundaries of each
artifact category, the present study employed both English
and Chinese speakers and used a large set of pictures of
real objects (common containers such as bottles and jars)
presented under laboratory conditions. Category membership
was determined by a naming measure. Perceived similarity
was determined by a sorting technique and a scali~g
solution. The perceived similarity results suggested that
categories are more constrained by physical qualities than
function. The naming measure further suggested that
category boundaries significantly differ between speakers
of English and Chinese, although perceived similarity was
'"
highly correlated for the speakers of the two languages.
These findings indicate that similarity does not fully
correspond to and determine category membership.
Usually, we call a cylindrical glass container that
has a narrow mouth a bottle, and a cylindrical glass
container that has a wide mouth a jar. What shall we call
a similar cylindrical glass container with a medium mouth?
_Tpi? seemingly simple decision involves a deeper
psychological question: how are objects categorized?
Current theories of categorization may not fully
answer this question. The classical view assumes that the
features that represent a concept are necessary and
sufficient to define the concept, but researchers have
failed to find adequate definitions for most common
categories to support this view (Rosch & Mervis, 1975;
Smith & Medin, 1981). Other psychological theories of
categorization are based on similarity. For example, the
exemplar view assumes that if an object is more similar to
members of one category than it is to those of another
category, then the object is categorized as a member of the
first category (e.g. Brooks, 1978, 1987; Medin & Schaffer,
1978; Nosofsky, 1986, 1992; Smith & Medin, 1981). Th~
t".]
limits of this view can'be readily seen with reference to
the above example. It is difficult to make a judgment that
the medium mouth container is more similar to members of
the category "bottle" than those of the category "jar", or
2
J
v1ce versa.
Variants of prototype theories are too unconstrained
to account for category membership (Medin & Ross, 1992;
Rosch & Mervis, 1975; Smith & Medin, 1981). For example,
the "fuzzy" category model assumes that people organiz~
I
categories via a family resemblance principle in the above
example. Members in an extended family might share
attributes 'such as, cylinder, glass, mouth, and so on. But
not every member in the family would have all of these
characteristics and some members might have more than
others. Category members tend to share characteristic
properties with each other but there is no set of
properties that each and every example has to have. The
advantage of this view is that it is flexible so that it
could account for an example being a category member as
long as there 1S overlap between the example and some
members. At the same time, the disadvantage of this view
is that it is too flexible to account for which examples
will end up being members of a category and which ones will
not. Few constraints are placed on category member~hip
(Medin & Ross, 1992).
Recently, some researchers proposed that the role of
similarity in categorization is less important than was
3
assumed before (Medin & Ross, 1992; Rips, 1989).
Similarity seems to be flexible and dependent on contexts
such as the compared or background set of items (Nosofsky,
1991; Parducci, 1965; Roth & Shoben, 1983), suggesting that
similarity cannot fully constrain categorization. For
example, Medid and Shoben (1988) found similarity relations
between adjectives that are influenced by their
accompanying nouns. Thus, similarity seems to be too
flexible to fully explain categories (Goldstone, 1994)
In addition, categorization seems to depend on factors
other than similarity so that similarity cannot fully
correspond to categorization. For instance, categorization
appears to "be theory-dependent (people's categorizations
seem to depend on the theories they have about the world) ,
I
and goal-driven (transient goals and perspectives influence
categorization) (Barsalou, 1987; Keil, 1989; Rips, 1989).
This suggests that category memberships may not be fixed by
any single function, physical quality, or a particular type
or source of information.
An additional problem for theories of categorization
is that it is not clear whether perceptual or functional
features play a more important role in constraining
classification. Traditional theories (i.e. the classical
4
vlew and prototype approach) assume -that the physical
similarity of an_object plays an important role in
determining category membership, and the definitions of
bottle and jar in the dictionary fit with this assumption.
For instance, "bottle" is defined as: "a rigid or semirigid
container made typically of glass or plastic, having a
round and comparatively narrow neck or mouth that is
usually closed with a plug, screw top, or cap, and having
no handle---contrasted with Jar, jug"; "jar" is defined as:
"a rigid container having a wide mouth and often. no neck
and made typically of earthenware or glass" (Webster's
Third New International Dictionary, 1981).
Other work suggests that the functional similarity of
an object plays an important role in classification.
Function has recently been cited as central to artifact
catlegory membership (Medin & Ortony, 1989; Keil, 1989).
\
Forl.J}tifacts, funct:-i~Il seems more basic and less variable
\
than ~ppeaiance. For example, a rocking chair looks quite
different from a beanbag chair, but they are both used for
sitting on.
The purpose of this paper is to .investigate the role
of similarity in categorization, that is, to evaluate
whether similarity fully corresponds to and determines
5
category membership, and whether perceptual or fun~tional
features play a more important role in constraining
categorization.
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predict that there will be differences in naming and no
differences in perceived similarity for people living in
these two different cultures. We know that items are
sometimes assigned to different categories in the two
languages (for example! English speakers refer to a jar of
peanuts whereas speakers of mandarin Chinese say a bottle
,
of peanuts)'. Such differences may reflect differences in
naming or categorization and not differences in perceived
similarity. We hypothesize that speakers of these two
languages do not differ in how they perceive the similarity
among a set of objects. Thus! it is possible that
differences in category assignment (like jar vs. bottle)
across languages are not always paralleled by differences
in perceived similarity. If so, this would provide
evidence that similarity doesn't fully correspond to
category membe~hip! and that the role of similarity ln
_::,
categorization may be weak.
In the current study! category membership was
determined by asking subjects to 'say what each object is.
Thus! we assumed that category membership is determined by
the preferred name. The preferred name means the name that
is given by most people in the experiment. Although
category membership could be defined by other measures such
7
as category choices, the namlng measure may be closest to
natural situations of communication in our daily life.
Perceived similarity was determined by sorting
techniques and scaling solutions. A sorting technique
(Rosenberg & Kim, 1975) was used for the containers because
collecting pairwise similarity judgments for a large
stimulus set is prohibitively time consuming. Multi-
dimensional scaling (Shepard, 1974), which provides a 'clear
visual representation to map category boundaries, was used
to analyze the perceived similarity data obtained from the
sorting procedure. Subjects sorted pictures into piles
three times according to overall, physical and functional
similarity (see details in~Part 1 of the Experiment).
Havirig subjects make similarity judgments under different
instructional sets makes it possible to look separately at
whether physical similarity, functional similarity, or
overall similarity best separates the categories. Thus,
three kinds of perceived similarity were examined in the
experiment to evaluate whether overall, functional or
physical similarity deterriine the boundaries of each
category.
The hypothesis is that similarity does not fully
correspond to and determine artifact category membership
8
for either the English or the Chinese judgment groups.
What constrains category membership may depend on the
nature of the categories themselves. Some categories may
be constrained more by physical features. For instance"
the category "box" may be constrained more by physical
features like cover, lid, and rectangular because the
containing function is not speci~ic enough to constrain
membership (other categories such as "carton" and "bag"
also have the function of containing). Some categories may
be constrained more by function. For instance, the
category "pen" may be constrained by the function of
writing because "pen" may have a specific writing function
with ink. It is predicted that the bottle and jar
categories are mainly constrained by physical features
because bottles and jars have a common basic function
(containing). It has. been suggested that neither physical
nor functional similarity relations can explain how
category membership is determined for atypical items
(Barsalou, 1987; Mervi~ & Rosch, 1981; Medin & Smith, 1984;
Smith & Medin, 1981). Therefore, typicality ratings for
each container were collected to evaluate the claim that
similarity relations cannot explain how category membership
1S determined for atypical items.
9
Experiment
In order to test the hypotheses, the experiment was
divided into three parts. In Part 1, perceived similarity
measures were carried out for both English and Chinese
judgment groups. In Part 2, a namlng measure was carried
out for both English and Chinese judgment groups. In Part
3, typicality ratings were carried out for the two groups.
Due to the experimental limitations, the procedures for the
Chinese judgment group were not always exactly the same as
those for the English judgment group. To minimize the
effect of naming on judgment of perceived similarity,
subjects did the similarity tasks first, the namlng measure
second and the typicality ratings third if they did more
than one task.
Part 1: Similarity for English and Chinese judgment groups
Overall, functional and physical similarity relations
were examined.
Subjects. Eighty-four Lehigh Introductory Psychology
students served as the English judgment group. Each
student provided in three kinds of similarity measures.
Data from nine subjects were not included in the analysis.
Eight subjects misunderstood the instructions for
similarity, for e~ample, they put pictures together just
10
because the containers hold things (like coffee and milk)
that tend to be found together. One subject participated
In a similar experiment on similarity in Fall of 1993.
Thus, seventy-five subjects' data were used for the
perceived similarity analysis. ~
The Chinese judgment group consisted of ten native
Chinese speakers at Lehigh University and forty
undergraduate students at Shanghai University, China.
Subjects In the Chinese group participated for pay, and
subjects in the English group participated for course
credit.
Stimuli. Sixty containers were collected, most of
which were expected to be called "bottle" or "jar" by
English speakers. These containers were photographed.
They span the diversity of bottles and jars that are
commonly found. In order to study the boundaries of
bottles and jars, it is necessary to also choose several
objects that are close to or overlap with the boundaries of
bottle and jar, such as can, jug and box. To provide
subjects with some information about the size of the
containers, a ruler was put in front of the container. The
containers were photographed so that the three dimensional
nature of the objects would be readily apparent. From each
11
picture, subjects could see the Slze, shape, color, and
label of each container.
For Chinese speakers, the stimuli were the same. But,
on the bottom, each picture of a container was labeled with
Chinese which showed what kind of substance was contained
in it. For example, the Chinese equivalent of, "contains
milk" was placed at the bottom of the picture of the milk
container. The reason is that the physical features of
containers (e.g. shape, size, and what it's made of) can be
seen in the pictures, but the substances which the
containers contain may not be recognized by all Chinese
speakers. It was important for subjects to understand the
function of the containers (such as, containing substances
which are liquid, separate pieces and so on) because
subjects sorted the pictures into piles according to
similarity of function in one version of the sorting task.
Procedures. In the sorting tasks, subjects were asked
to sort the pictures into no less than 2 and no more than
15 piles. There were three sorting tasks: (1) the physical
sort which focused on the physical qualities of each
container, that is, what it looks like, what it's made of,
and so on; (2) the function sort which focused on the
function or use of each container, that is, how it contains
12
the substance that is in it (in a stack; in separate
pieces; as a single solid; as a liquid; with pouring
capability, etc,); (3) the overall sort which focused on
the overall qualities of each container including
appearance,. function, and any other aspect of the container
that seemed important or natural to the subjects. Each
subject did one of the three sorting tasks first. After
each subject finished the first sorting task, the
experimenter recorded on the computer the picture numbers
of each pile that the subject had made. Then the photos
were shuffled, each subject did the second sorting task,
and the experimenter recorded the data in the same way as
for the first sorting task. The sorting task order was
counterbalanced.
After each subject finished the sorting tasks, the
experimenter shuffled the photos again and had each subject
do the naming task.
The picture order that we showed to each subject was
random. Each English-speaking subject did two out of three
sorting tasks and then did the naming condition so that the
experimental tasks could be finished within one hour. For
the Chinese judgment group, ten Chinese students at Lehigh
did the same procedures as the English speakers. In
13
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addition, forty subjects in Shanghai did two out of three
similarity tasks first, the naming measure second, and also
gave typicality,- ratin'gs third. (An additional twenty-eight
English-speaking subjects gave the typicality ratings as
described in Part 3 of the Experiment) .
Part 2: Naming for English and Chinese judgment grouDs
The preferred name obtained from the naming task for
each object could be thought of as "a standard category
name" identifying the category to which the object belongs.
Method
Subjects. Every third English-speaking participant
from the above similarity measure task was assigned to the
naming measure task. Thus, twenty-eight English-speaking
subjects participated In the namlng task. The remaining
English-speaking subjects gave names for the objects under
d'ifferent instructions (i. e. under a situation of daily
communication) , and~their data will not be discussed in
this paper. All fifty Chinese-speaking subjects who had
participated in the similarity tasks described in Part 1
participated In the current naming measure task.
Stimuli. Stimuli were the 60 examples of containers
from the previous Part 1.
Procedures. In naming, each subject was shown each
14
item ln random order and asked to name the object without
any context. The subj~cts were asked to call the object
whatever name they thought they would use for it. The
subjects were told that they could give a single-word name,
or the name could be more than one word. The subjects were
asked to record their answer (the name) for each object on
the data sheets.
Part 3: Typicality ratings for English
and Chinese judgment groups
Typicality ratings for each object were collected ln
the experiment in order to evaluate whether or not
similarity relations can explain how category membership is
determineq for atypical items.
Method
Subjects. Twenty-eight English-speaking subjects from
Introductory Psychology at Lehigh University, who did not
participate in the above parts of the experiment,
participated for course credit. The forty Chinese-speaking
subjects in Shanghai who had participated in both Part 1
and Part 2 of the experiment served for pay.
Stimuli. Stimuli were the 60 examples of containers
from the previous Part 1.
~
Procedures. For the English judgment group, subjects
15
rated the extent to which each item 1S a "bottle", "jar"
and "container" rather than all the names which were given
in the naming condition. Only these three labels were used
because most of the objects (54 out of 60 items) were
called "bottle", "container" or "jar" by English speakers
in the naming condition. Subjects were shown the items in
random order and asked to rate the objects under each of
three versions of the rating task:
A. Subjects were required to rate whether each
object 1S a bottle. The experimenter showed each picture
to subject~ and let them rate the object on the 7 point
rating scale. The subjects could glve a "a" to indicate
that the object is not a bottle, a low number for an
atypical bottle, and a higher number for a typical bottle.
These ratings showed the typicality of each object as a
bottle.
B. Subjects were required to rate whether each
object 1S a jar. The experimenter showed each picture to
subjects and let them rate the object on the 7 point rating
scale. The subjects could give a "a" to indicate that the
object is not a jar, a low number for an atypical Jar, and
a higher number for a typical jar. These ratings showed
the typicality of each object as a Jar.
16
C. Subjects were required to rate whether each
object is a container. The experimenter showed each
picture to subjects and let them rate the object on the 7
point rating scale. The subjects could give a "0" to
indicate that the object is not a container, a low number
for an atypical container, and higher number for a typical
container. These ratings showed the typicality of each
object as a container.
For the Chinese judgment group, subjects rated the
extent to which each item is a~fL (which will be referred
to as "A" in the present paper), ~ (Referred to as "B")
and ffii. (Referred to as "C") rather than all names which
were given in the naming condition. The main reason is most
of the objects (53 out of 60 items) were called "A", "B" or
"c" by the first ten Chinese speakers at Lehigh University
in the naming condition so that we decided to use these
names in the typicality ratings for the other forty Chinese
subjects in Shanghai. The Chinese category "A" for Chinese
speakers corresponds to the English category "bottle" if we
translate the Chinese name for "A" into English name
according to the Modern Chinese-English Dictionary (1988).
As will be seen in the data, this category is not identical
to the English "bottle" category, however. "A" includes
17
....-'
wide-mouth bottles for Chinese (English speakers may name
them "jar"). Similarly, the Chinese categories "B" and "C"
for Chinese speakers correspond to the English categories
~box" and "jar" according to the dictionary, though most
objects in "C" for Chinese may be named "can" by English
speakers (see the details about the Chinese category names
in Results and Discussion). Chinese subjects were shown
the items in random order and asked to rate the objects
.,
under each of three versions of the rating task in the same
way as the English-speaking subjects.
The order of the three ratings was counterbalanced.
The data provided a measure of the typicality of the 60
objects for each category.
Results and Discussion
/
Naming. The frequency of each name and the
distribution of names by the English judgment group for the
sixty examples of containers are shown in Table 1.
Insert Table 1 about here
Category membership which is determined by the
preferred name for each object 1S marked by the sYmbol "#"
in the Table. For example, eight English-speaking subjects
18
named item #1 "jar", nineteen subjects named it "container"
(preferred name) I and one subject named it "can". Thus,
the dominant category name for item #1 is "container". In
Table 1, the category "jar" consists of nineteen objects,
the category "bottle" consists of sixteen objects, the
category "container" consists of fifteen objects, and the
category "c"an" consists of five objects. Category
membership as determined by the preferred name for each
object will be used to label objects for the analysis of
perceived similarity.
The mean frequency of the name "jar" for those objects
with "jar" as the preferred name is eighty-eight percent
for 28 subjects. The name diversity for the category "jar"
is the smallest. There is the highest consistency across
subjects in naming jars. This indicates that the subjects
have a relatively clear boundary in mind. The mean
frequency of the name "bottle" for those objects with
"bottle" as the preferred name is seventy-three percent for
28 subjects. There is slightly lower consistency in naming
bottles than that in naming jars. The mean frequency of
the name "container" for those objects with "container" as
the preferred name is sixty-two percent for 28 subjects.
The diversity for containers is greater than for jars or
19
bottles. There is high inconsistency across subjects in
naming the category "container". If the containers
labelled "container" are checked, they are highly atypical
as bottles or jars, i.e., one subject named item #9 as "the
jar of basil leaves" and another named it as "the container
of McCormick basil leaves". Item #52 was named as "the
bottle of bath foam" or "the little container of bath
foam", and item #2 was named as "the film case" or "the
black container for film". Maybe these containers
themselves do not have typical features of bottles and jars
so that subjects use the category "container" to name them.
The frequency of each name for each object, and the
distribution of names by the Chinese judgment group for the
sixty examples of containers are shown in Table 2.
Insert Table 2 about here
The category "A" consists of forty objects
encompassing nineteen objects that were named "jar",
thirteen objects named "bottle", and eight objects named
"container" by the English judgment group. The category
"B" consists of four objects, three of which were named
"container"' and one of which was named "bottle" by the
20
English judgment group. The category "C" consists of ten
objects consisting of five objects that were named "can",
three objects that were named "container", and two objects
that were named "bot e" by the English judgment group.
The category "D" consists five objects in which three
objects were named "jllg" , one object was named "container",
and one object was named "bottle" by the English judgment
group. Category membership determined by the dominant name
for each object will also be used to label objects for the
analysis of perceived similarity.
The Chinese category "A" for Chinese speakers is
equivalent to the English category "bottle" (Modern
Chinese-English Dictionary, 1988). However, the Chinese
category "A" is not identical to the English "bottle". The
reason is that we have nineteen "jars", sixteen "bottles"
and fifteen "containers" for the English judgment group In
our stimulus set. The Chinese judgment group puts
English's nineteen "jars", thirteen "bottles" and eight
"containers" into the category "A". This suggests that "A"
best corresponds to "jar" because the number of objects
labeled in English "jar" is the highest in the experiment.
Is "A" identical to the English "jar"? The answer is
negative because if we chose many experimental items which
21
are named typical "bottle" in English, Chinese category "A"
may best correspond to "bottle" in English. In other
words, what English category name corresponds to the
Chinese category "A" depends on how experimental stimuli
are selected from the English categories "jar", "bottle",
"container" and so on. Thus, we cannot simply claim that
Chinese category "A" is identical to English category
"bottle" or "jar". Likewise, the Chinese categories "B",
"C" and "D" are equivalent to the English "box", "jar" and
"jug" according to the dictionary (Modern Chinese-English
Dictionary, 1988). Nevertheless, according to the stimulus
set and results in the experiment, categories "B", "C" and
"D" may best correspond to the English categories
"container", "can" and "jug". Therefore, the category
labels "A", "B", "C" and "D" will be used for Chinese
category names in the paper, rather than using an English
category name for them.
The mean frequency of the name "A" for those objects
with "A" as the preferred name is eighty-eight percent for
50 subjects. Thus, there lS high consistency across
subjects in naming "AI/. The Chinese subjects have a
relatively clear boundary for "A" in mind. The mean
frequency of the name "B" and "D" for those objects with
22
"B" and "D" as the preferred name are eighty-three and
seventy-four percent for 50 subjects. There is slightly
lower consistency in namlng "B" and "D" than that in naming
"A". The mean frequency of the name "C" for those objects
with "C" as the preferred name is sixty-eight percent for
50 subjects. The diversity for "C" is the greatest among
all categories in the experiment.
In order to evaluate whether there is a difference in
namlng between the two groups of speakers, the distribution,.
of the 60 objects into categories can be compared for the
two groups. There are seven categories for the 60 objects
in the English group, and five categories for the 60
objects in the Chinese group. Each category size In each
group can be arranged in descending order, then the
distribution of the 60 objects into categories can be
compared for the two groups without c~nsidering the
category names which were obtained from the experiment.
This is a very conservative test because it obtains maximum
overlap between the categories in the two languages. If
there is a significant difference between the two
distributions in this situation, it would mean that the
assignment of objects into categories (as reflected by
preferred name) for the two groups is significantly
23
different. This would further suggest that category
boundaries are shifted between the two groups. The number
of objects placed into each category for the English and
Chinese judgment groups arranged by descending order 1S
shown in Table 3.
Insert Table 3 about here
There is a significant difference in the distribution
of the preferred names between the two judgment groups 1n
Table 3 (X2 (l)=16.97 1 p<.Ol). The distribution of the 60
objects into categories for the two groups is different l
and category boundaries for the 60 objects are shifted
between the two groups. As we predicted l there are
different categorizations between the two groups of
language speakers. For example I category "All in the
Chinese judgment group includes all members of the category
"jar ll l and most members of the category "bottle ll and
"container ll for the English judgment group. Category "CII
in the Chinese judgment group includes all members of the
category "can ll l and some members of the categories "bottle ll
and "container ll for the English judgment group.
In short l language category boundaries for objects like
24
bottles and jars are different in the two groups of
language speakers, that is, the language categories defined
by different cultural contexts significantly differ from
one another. This supports the hypothesis that category
membership differs for some of the same containers in the
two cultural contexts.
Perceived similarity. The perceived similarity number
for each pair of objects in the overall, physical and
functional sort for the sixty objects for the English
judgment group is shown in Tables 4, 5 and 6.
Insert Tables 4, 5 and 6 about here
The numbers in the matrix indicate how many subjects
put the two pictures together. Fifty subjects participated
in the overall sorting task in the experiment stnce each .of
the 75 subjects did two of the three sorts, so the number
"fifty" in the matrix shows the maximum similarity (all
subjects put these two pictures together), and the number
"zero" in the matrix shows the minimum similarity (no
subjects puts the two pictures together) .
The similarity number for each pair of objects In the
overall, physical and functional sort for the sixty objects
25
for the Chinese judgment group is shown in Tables 7, 8 and
9 .
Insert Tables 7, 8 and 9 about here
Since thirty-four subjects participated in the overall
and functional sorting tasks, the number "thirty-four" ln
the overall and function matrix shows the maximum
similarity and the number "zero" shows the minimum
similarity. Since thirty-two subjects participated ln the
physical sorting task in the experiment, the number
"thirty-two" in the physical matrix shows the maXlmum
similarity and the number "zero" shows the minimum
similarity.
In order to evaluate differences in the perceived
similarity of the English and Chinese judgment groups, the
numbers in the matrices were changed into proportions since
there were different numbers of subjects in the two groups.
There were 1770 data points representing the similarity for
each pair of objects. Based on the proportional similarity
data, judgments of the two judgment groups in the overall,
physical and function similarity sorts can be compared.
The results of chi-square tests between the judgments of
26
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the two groups for overall, physical and functional
similarity are shown in Table 10. The chi-square test was
performed to see if the English and Chinese judgments
diverged significantly. There is no significant difference
between the two judgment groups in the overall, functional,
and physical similarity. This suggests that there is no
major difference in perceived similarity.
Insert Table 10 about here
To further test the degree of correspondence between
the two judgment groups in perceived similarity, the
correlations between the judgments of two groups for
overall, physical and functional similarity are shown in
Table 11.
Insert Table 11 about here
There is a strong correlation between the English and
Chinese judgment groups in the overall (r=.90), functional
(r=.76), and physical (r=.88) similarity judgments. The
correlation of functional similarity (r=.76) may be the
lowest because Chinese speakers may not be fully familiar
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with the American objects and t~eir uses. The high
correlation between ~nglish and Chinese judgments suggests
that there is substantial overlap in the basis of perceived
similarity ,for the two groups.
The MDS analysis for the relation of perceived
similarity to naming. In order to map category boundaries,
multi-dimensional scaling solutions obtained from the
computer program KYST2A (Shepard, 1974) were performed on
the similarity sorting data. These solutions identified
each object with a point ln space. It provided a clear
visual representation to map category boundaries. The
coherence of each category can be examined. Separate
solutions were obtained for overall, physical and
functional similarity. The scaling solution obtained from
KYST2A for the overall sort of the English judgment group
is given in Figure 1. The stress value for the solution is
0.156 (formula 1), indicating a good fit (that is, a stress
value less than 0.2) of the data to the solution.
Insert Figure 1 about here
Each point in Figure 1 represents an object. Points
on the solution of Figure 1 are labeled with the category
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preferred names as givenln the naming task. The category
"jar" clearly defines a continuous region In space. The
members of the category don't intermingle with others. The
category "jar" is quite coherent. In contrast, the members
of the category "bottle" intermingle with others. The
category "bottle" is not as coherent as the category "jar".
If we examine the sixty objects according to their
positions in Figure 1, objects seem to spread out along two
dimensions of squeezability and size. Thus, two dimensions
of squeezability and size don't define a clear category
boundary for the category "bottle". This suggests that
physical features like squeezability and size don't fully
constrain category membership.
The scaling obtained from KYST2A for the physical sort
of the English judgment group lS glven In Figure 2. The
stress value for the solution is 0.152 (formula 1),
indicating a good fit of the data to the solution.
Insert Figure 2 about here
Objects also seem to spread out along two dimensions
of squeezability and size in Figure 2. Because the
physical sort solution is very similar to the overall sort
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Jsolution, the results and implications are almost the same
as above. It can be seen that Figure 2 is not exactly the
same as Figure 1. That is, physical similarity is not
exactly the same as overall similarity. Similarity depends
on what aspects of the objects are being judged.
The scaling obtained from KYST2A for the function sort
of the English judgment group is given in Figure 3. The
stress value for the solution is 0.173 (formula 1),
indicating a good fit of the data to the solution.
Insert Figure 3 about here
The function sort solution seems less similar to the
overall sort solution than the physical sort solution lS.
Unlike the other sorts, the category "jar" does not define
a continuous region in space. Members of the different
categories intermingle with each other. The coherence of
the category "jar" in the function sort is not as good as
that in the physical or overall sort. Similarly, objects
seem to spread out along two dimensions of the width of
mouth related to the body and liquid-solid in Figure 3.
This suggests that functional features like containing
liquid or solid do not fully constrain category membership.
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Moreover, the category "jar" is separated better by
physical and overall similarity than by functional
similarity because there is more intermingling of members
of different categories in the functional similarity
solution. This suggests that physical constraints playa
more important role in determining artifact category
membership than functional constraints do.
Multi-dimensional scaling solutions (Shepard, 1974)
were also carried out for the Chinese judgment group. The
scaling solution for the overall sort of the Chinese
judgment group is given in Figure 4. The stress value for
the solution is 0.163 (formula 1), indicating a good fit of
the data to the solution.
Insert Figure 4 about here
Category "D" defines a continuous coherent region ln
space. The members of category "D" don't intermingle with
others. The coherence of categories "A" and "C" is not as
good as that of category "D". Objects seem to spread out
along two dimensions of materials ( glass-plastic-metal) and
size of mouth related to the body (small mouth-wide mouth.
Although the two dimensions of materials and size of mouth
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do not fully separate the Chinese categories, they define
the category boundaries quite well.
The scaling obtained from KYST2A for the physical sort
for the Chinese judgment group is given in Figure 5. The
stress value for the solution is 0.094 (formula 1),
indicating a very good fit of the data to the solution.
Insert Figure 5 about here
The Chinese categories do not define continuous
regions in space. Members of the different categories
intermingle with each other. The coherence of the
categories in the physical sort lS not as good as that In
the overall sort. Objects seem to spread out along two
dimensions of material (metal-plastic-glass) and size of
mouth related to the body (small mouth-wider mouth). This
suggests that physical features like material and size of
mouth don't fully define the Chinese category boundaries.
The scaling obtained from KYST2A for the function sort
for the Chinese judgment group is given in Figure 6. The
stress value for the solution is 0.071 (formula 1),
indicating a good fit of the data to the solution.
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Insert Figure 6 about here
The Chinese categories do not define continuous
regions in space. Members of the different categories
intermingle with each other. Objects seem to spread out
along two dimensions of liquid-solid and material (metal-
plastic-glass). This suggests that functional features
like containing liquid or solid do not define the Chinese
category boundaries very well. The coherence of the
Chinese categories in the functional sort is not as good as
that in the physical sort. This suggests that physical
constraints play a more important role in determining
artifact category membership than functional constraints
do.
Due to the fact that the overall similarity sort
solution seems to separate the categories well for the
English and Chinese judgment groups, the categories seem
best separated from each other on the basis of the overall
features which are squeezability and size for the English
categories, and materials and size of mouth related to the
body for the Chinese categories. These features are
actually physical features rather than function
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features (such as containing liquids or solids). This
outcome indicates that physical features provide a stronger
constraint on membership for these categories than function
does. But the overall similarity sort solutions for the
two judgment groups do not fully separate the categories
because SOme members of the categories still intermingle
with each other as shown in Figures 1 and 4. Thus, the
category boundaries are not fully explained by the physical
features. That is, category memberships may not be fully
fixed by any single physical quality or function feature or
a particular type or source of information. There may be a
variety of factors that influence whether something will be
accepted as a category member or not, such as historical
relations, knowledge background and tradition (Malt &
Johnson, 1992). For example, containers (like item #4)
that contain vitamins are traditionally called "bottle",
and containers (like item #9) that contain spices are
traditionally called "jar", but when a container like the
vitamin bottle contains spices, subjects may be confused
and resort to the superordinate category "container" to
name it.
In sum, neither physical nor functional features
provide a perfect constraint on membership for these
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artifact c~tegories, though physical features do well.
Besides similarity, other factors like knowledge background
may playa role in determining category membership.
Similarity does not fully determine category membership.
Three-way ANOVA for the corresDondencebetween
Derceived similarity to naming. There lS a significant
difference in the naming, and there is a strong
correspondence in the perceived pairwise similarity for the
two judgment groups. This suggests that the differences In
naming are not having a strong affect on perceived
similarity. But we can look in more detail at the extent
to which differences in categorization of particular
objects might be paralleled by differences in perceived
similarity of the objects. Specifically, we can look at
each of the 1770 possible pairs of objects and determine
whether the two objects were put into the same category or
in different categories in each language.. For some pairs,
the two objects are in the same category in both English
and Chinese; for some, the two are in different categories
in both English and Chinese. For other pairs, the two
objects fall into the same category in one language but
different categories in the other language. Subjects
should see more similarity for pairs that are considered to
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be In the same category than those in different categories
if category names correspond to perceived similarity.
Thus, a three-way ANOVA for the overall similarity
sort was carried out. There are two levels in each of
three factors, that is, 2 (same or different English
category names for each pair of objects) X 2 (same or
different Chinese category names for each palr of objects)
X 2 (English or Chinese judgment groups). The proportional
perceived similarity data in the overall matrix for the two
judgment groups were cross-classified according to the same
or different English category names for each pair of
objects and the same or different Chinese category names
for each pair of objects. There were 297 pairs with the
same category names in both English and Chinese, 112 pairs
with the same English category names and different Chinese
category names, 544 pairs with different English category
names and the same Chinese category name, and 817 pairs
with different category names in both English and Chinese.
The cell means of the overall similarity data for the
three-way ANOVA are shown in Table 12.
Insert Table 12 about here
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There are two critical cells where the two languages
disagree about whether the objects belong in the same
linguistic category. If naming influences perceived
similarity, there should be a discrepancy in perceived
similarity between speakers of the two languages. Speakers
of the language that put them into the same category should
see them as more similar than speakers of the language that
put them into different categories. Under this
possibility, there should be a 3-way interaction. This
means that when English-speaking subjects put two objects
in the same category and Chinese-speaking subjects put them
in different categories, the English-speaking subjects
should see the objects as more similar than the Chinese-
speaking subjects do, and when Chinese-speaking subjects
put two objects in the same category and English-speaking
subjects put them in different categories, the Chinese-
8
speaking subjects should see the objects as more similar
than the English-speaking subjects do. In other words,
differences in perceived similarity parallel differences in
category names for the set of objects 1n the two judgment
groups.
There 1S a significant main effect of English category
name (same vs different) (F(l, 3532)=866.53, p<.OOOl).
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This shows that subjects see more similarity for pairs that
are considered to be in the same category in English than
pairs considered to be in different categories in English.
This suggests that category names correspond to perceived
similarity.
There is a significant maln effect of Chinese category
name (same vs different) (F(l, 3532)=889.18, p<.OOOl).
This shows that subjects see more similarity for pairs that
are considered to be in the same category in Chinese than
pairs considered to be in different categories in English.
This suggests that category names correspond to perceived
similarity.
There is a significant maln effect of the judgment
group (Chinese vs American) (F(l, 3532)=15.14, p<.OOOl).
This shows that Chinese-speaking subjects tended to see
somewhat more similarity for pairs than English-speaking
subjects overall.
There 'is a significant interaction between Chinese
category names and English category names (F(l,
3532)=312.20, p<.OOOl). This shows that the effect of the
same or different English category names depends on the
level of the same or different Chinese category names.
Pairs considered to be in the same category by both
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cultures are seen as highly similar.
There is a significant interaction between English
category names and the judgment groups (F(l, 3532)=6.38,
p<.05). This shows that the effect of whether a pair 1S in
the same or different categories for English speakers has a
greater effect on judged similarity for English-speaking
subjects than for Chinese-speaking subjects.
There is a significant interaction between Chinese
category names and the judgment groups (F(l, 3532)=18.87,
p<.OOOl). This shows that the effect of whether a pair is
r
in the same or different categories for Chinese speakers
has a greater effect on judged similarity for Chinese-
speaking subject than for English~speaking subjects.
There is no significant three-way interaction (F(l,
3532)=0.14, p>.05). That is, when English-speaking
subjects put two objects in the same category and Chinese-
speaking subjects put them in different categories, the
English-speaking subjects do not see the objects as more
similar than the Chinese-speaking subjects do, and when
Chinese-speaking subjects put two objects in the same
category and English-speaking subjects put them in
different categories, the Chinese-speaking subjects do not
see the objects as more similar than the English-speaking
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subjects do. This indicates that similarity judgments do
not parallel the differences in category boundaries. The
differences in category names (like jar vs. bottle) across
languages are not strongly paralleled by differences in
perceived similarity.
In short, although pairs considered to be in the same
category by both cultures are as seen highly similar and
pairs consi.dered to be in different categories by both
cultures are seen as low in similarity, differences in
category names are not always paralleled by differences ln
perceived similarity. This conclusion is consistent with
the results of the multi-dimensional scaling solutions.
Perceived similarity does not fully correspond to category
membership.
Typicality rating. ,Is there a possibility that the
members located in category boundaries or near members of
other categories are atypical members ln the analysis of
multi-dimensional scaling solutions? In other words,
perceived similarity may not separate atypical category
members which may be located near the boundaries of
categories. In contrast, perceived similarity may separate
typical category members which are not located near the
boundaries. Thus, we can examine items that are low on a
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typicality rating to evaluate the claim that similarity
relations can explain hqw category membership is determined
for atypical items. Typicality ratings of the English and
Chinese judgment groups for each object are shown in Tables
13 and 14 separately.
Insert Tables 13 and 14 about here
In Table 13, the average typicality ratings for the
English categories "bottle", "jar" and "container" are 4.8,
6.1 and 4.1 on the 7 point rating scale. Three objects
(items #4, #5, #51) named "bottle" have the lowest
typicality rating (below 4) among all objects named
"bottle" in the experiment. Item #4 and #5 in Figure 1 are
located near members of the categories "container" and
"can". Item #51 in Figure 1 is close to members of the
categories "tube" and "box". None of these are close to
typical members of the category "bottle". In addition, no
object named "jar" has a typicality rating below 4. This
may be part of the reason that all members of the category
"jar" are close to each other in Figure 1. Two objects
(item #10 and #17) named "jar" have the lowest typicality
rating (below 5) among all objects named "jar" in the
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experiment. Item #10 and #17 in Figure 1 are located near
members of the categories "container" and "bottle". This
suggests that the members located in category boundaries or
near members of other categories are atypical members in
the analysis of multi-dimensional scaling solutions.
In Table 14, the average typicality ratings for the
Chinese categories "A", "B" and "C" are 6.4, 6.1, and 6.0
on the 7 point rating scale. Similarly, three objects
(item #25, #48 and #49) with the category name "A" have the
lowest typicality rating (below 5). Item #25, #48 and #49
in Figure 4 are not close to the center of category "A".
They are located near the members of the other categories
"B" or "C". Thus, atypical members of a category are at
the boundary of the similarity solution. Similarity
relations may not explain how category membership is
determined for atypical items.
Moreover, the degree of typicality ratings is not
spread out along the similarity dimensions in Figure 4.
For exampl~, five members with the highest typicality
rating, item #50, #7, #8, #9 and #30, are not at the center
of the category "A" in Figure 4. This suggests that
typical members are not necessary at the center of the
similarity solution.
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LIn sum, atypical members of a category are at the
boundary of the similarity solution. Perceived similarity
doesn't well separate atypical category members.
General Discussion
The research presented above suggests several
conclusions about the role of similarity in artifact
categories defined by naming.
Function and physical features are constraints in
artifact categories. According to the results of the
scaling solution, category members are more coherent on the
overall sort than on the physical or functional sort. We
predicted that similarity would not fully correspond to
category membership especially for functional similarity,
and, in fact, members of different categories are
intermingled in the function sort for both the Chinese and
English judgment groups. A member of one category shares
the functional features of separate pieces or liquid or
shape with members of its own category and of other
categories. This is why a view that function defines
artifact categories can't explain why the members may be
assigned to the chosen category instead of the one they are
closer to in the similarity space.
The outcome of the scaling solutions also indicates
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that objects are separated into categories along physical
dimensions (like size and materials) better than they are
along functional dimensions (like containing liquids or
solids). This doesn't support the view that function is
central to artifact category membership (Medin & Ortony,
1989; Keil, 1989). As we expected, bottles and jars are
more constrained by physical qualities than functional
features. But physical features don't fully account for
what constrains membership in artifact categories because
some members of different categories still intermingle with
each other. Thus, neither functional nor physical features
provide necessary and sufficient condition for membership.
It is possible that several different dimensions rather
than a fixed center may determine category membership. In
other words, artifact category boundaries are not fixed by
any single particular type or source of information.
There are different constraints, and features of
boundaries in different categories. For English speakers,
the category "jar" shows a relatively clear boundary in
similarity measures. The subjects seem to have clear
constraints (i.e. width of mouth and size of the
containers) that influence their judgments of membership in
the jar category. In contrast, "bottle" shows relatively
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unclear constraints and loose boundaries. This indicates
that the constraints and the features of boundaries may
depend on the categories themselves. Some categories like
jar may be found to have necessary and sufficient (or
defining) features to constrain the membership clearly, but
some like bottle don't have necessary and sufficient (or
defining) features to constrain the membership clearly.
#
Thus, the overall results ot the experiment do not fit the
classical view of categorization.
What constrains category members may depend on the
categories themselves. Categories are more constrained by
physical qualities than function features if the categories
lack a specific function. For example, bottles and jars
have a common basic function (containing). Besides bottles
and jars, o·ther categories like "box", "cup" and "bag" also
have the function of containing. Thus, the function of
containing is not enough to distinguish among the
membership of categories "bottle", "jar" and so on. In
this case, physical features may play an important role In
constraining category membership. The physical qualities
like width of mouth and size were used by the subjects to
judge membership in the jar category. In order to explore
why some categories are more constrained by physical
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qualities than functional features and some are not, more
artifact categories (like bowl, dish and cup etc.) need to
be analyzed in the future.
Perceived similarity doesn't fully correspond to and
determine category membership, especially for atypical
members. As we predicted, similarity doesn't fully
correspond to and determine category membership. First,
the results of the scaling solution indicate that overall,
physical and functional similarity are not the same. It
suggests that perceived similarity depends on what aspects
of the objects are being judged. As Goldstone (1994) said,
similarity seems to be too flexible to fully explain
categories. Since several researchers (Medin and
Shoben,1988; Nosofsky, 1991; Roth & Shoben, 1983) have
argued that similarity 1S too flexible to provide a solid
basis for categorization, we may need to look at other
constraints like historical relations, knowledge background
and tradition which may also constrain category membership
(Malt & Johnson, 1992).
Second; as we predicted, there are significant
differences in naming and no significant differences in
perceived similarity between English and Chinese speaking
subjects. This may imply that categorization depends on
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factors other than similarity such as cultural contexts.
Similarity judgment may more depend on our perceptual
system, and categorization may more depend on goals,
culture and other high-level factors (Barsalou, 1987; Keil,
1989; Rips,· 1989).
But the outcomes of the three-way ANOVA also show that
perceived partly similarity corresponds to category
membership because subjects see more similarity for pairs
that are considered to be in the same category than those
in different categories. For example, pairs in the same
category have the highest perceived similarity (the mean is
0.47), pairs in different categories have the lowest
perceived similarity (the mean is 0.08). Thus, although
similarity is not sufficient to ground all categorization,
similarity does play an important role in categorization.
Implications for current theories of categorization.
The large set of items were examined in this experiment and
presumably reflect a wide range of similarity relations.
The results of the scaling solution indicate that there are
no clear-cut category boundaries. Some members of
different categories intermingle with each other. Thus,
these findings do not support the exemplar view because
objects were assigned to the different categories instead
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of the one closest in the similarity space.
We have concluded that the classical view can not
explain our experimental data. Neither functional nor
physical features provide a necessary and sufficient
condition for membership. In order to predict whether an
object belongs to a specific category, other information,
besides function and physical similarity, like historical
relations, knowledge background and tradition may be
required (Malt & Johnson, 1992). In my experiment,
cultural background seems to have an impact on category
labels because American and Chinese subjects differed
significantly in the category names they assigned to the
objects, but did not differ significantly in their
judgments of perceived similarity. These findings suggest
that category boundaries are not fixed by any single source
of information (e.g., category boundaries are not fixed by
similarity relations in the experiment), and in this sense,
categories are indeed fuzzy. The "fuzzy" model has the
advantage of being flexible enough to account for our data,
though it doesn't give a full account of which entities
will end up being members of a category and which ones will
not. For instance, in our data, the category membership
follows a typicality gradient and categories appear to be
• c'
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fuzzy (e.g., sixteen subjects named a small CVS bottle of
Ibuprofen as bottle, and twelve subjects named it as
container). Thus, the outcome of the experiment seems to
support the "fuzzy" model.
Conclusion
Similarity plays an important role ln determining
artifact category membership, though similarity is not
sufficient to ground all categorization. No sing~e factor
can determine category boundaries. The language categories
significantly differ in the English and Chinese judgment
groups, while perceived similarity is almost the same in
the two groups. Therefore, similarity doesn't fully
correspond to and determine artifact category membership.
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Table 1
Distribution of Names by English Judgment Group for Sixty
"'~
Examples of Objects
Item Category Names
Number Jar Container Bottle Can Jug Box Other
1 8 19#a 1
2 3 24# CASE 1
3 1 2 14# DROPPER 11
4 4 9 15#
5 12 16#
6 11 16# SHAKER 1
7 26# 2
8 6 22#
9 11 13# 4
10 16# 8 2 SHAKER I/GLASS 1
11 26# 2
12 27# 1
13 27# 1
14 25# 1 2
15 25# 1 2
16 15# 9 ROLL-ON 3/STICK 1
17 21# 5 1 1
18 27# 1
19 26# 1 1
20 5 5 TUBE 17#/ROLL-ON 1
21 9 19#
22 1 17# 8 SHAKER I/DISPENSERI
23 5 6 13# TIN I/PUMP 3
24 2 26#
25 11# 6 CONIC l/DISPENSER
4/PUMP 6
26 4 9 1 13# TIN 1
27 27# 1
28 5 3 19# CONIC 1
29 24# 3 1
30 24# 3 1
31 24# 3 1
32 4 3 20# CANTON 1
33 3 4 21#
34 26# 1 1
35 4 15# 6 1 SHAKER l/SPRINKLE 1
36 25# 2 1
37 27# 1
50
38 24# 1 1 1 1
39 21# 6 THINGS OF POWER 1
40 28#
41 2 26#
42 6 2 18# 2
43 8 5 15#
44 22# 4 2
45 22# 1 TUPPERWARE 4/BIN 1
46 2 9 1 16#
47 4 2 20# SPRAY 2
48 15# 11 SHAKER l/THINGS 1
49 3 20# 1 1 GLASS l/SQUEEGY 1/
TUBE 1
50 28#
51 3 22# 2 TUBE 1
52 6 14# 8
53 2 17# 1 3 2 BIN l/POWDER 1/
CANISTER 1
54 10 4 1 13#
55 5 23#
56 5 19# SPRAY 3/PUMP 1
57 1 7 12# 8
58 2 13# 2 10 CANISTER 1
59 1 13# 3 2 9
60 5 3 17# GALLON 3
Note. The values represent the frequency of each name for each
object. Maximum value=28.
a Symbol "#" represents the preferred name for each item.
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Table 2
Distribution of Names Given by Chinese Judgment Group for Sixty
Examples of Objects
Item Category Names
Number A B C D E F Other
1 5 41#a 4
2 1 35# 10 1 3
3 50#~b
4 50#~
5 45#~ 4 1
6 28# 18 4
7 50#*c
8 50#~
9 50#
10 50#*
11 48#* 2
12 50#*
13 49#* 1
14 48#* 2
15 50#*
16 8 38# 4
17 49#* 1
18 48#* 2
19 48#* 2
20 1 11 1 G 37#
21
..
14 26# 1 9
22 6 28# 16
23 2 46# 1 G 1
24 4 44# 1 G 1
25 35# 9 6
26 7 2 37# 1 1 H 2
27 49#* 1
28 49#~ 1
29 48#* 2
30 49#* 1
31 46#* 4
32 2 44# 4
33 50#~
34 47#* 3
35 20# 1 11 18 .
36 48#* 2
37 48#* 2
52
38 48#* 2
39 27# 7 13 1 1 G 1
40 50#-
41 45#- 4 G 1
42 50#-
43 7 3 36# 1 1 J2
44 48#* 2
45 46# 1 1 2
46 1 33# 1 H 15
47 6 42# 1 G 1
48 19# 10 17 2 1 G 1
49 17#- 1 14 2 G 2 K 14
50 50#-
51 10 11 25# 2 1 Gl
52 48# 1 1
53 2 12 21# 13 1 HI
54 3 5 35# 3 2 J2
55 42#- 6 1 G 1
56 37#- 10 1 1 Gl
57 6 5 34# 3 2
58 2 1 2 40# 3 2
59 30# 1 3 14 1 1
60 2 2 39# 3 2 J2
Note. The values represent the frequency of each name for each
object. Maximum value=50.
aSymbol "#" indicates the preferred name for each item.
bSymbol "-" indicates that the item was named "bottle" by
Americans too (13 out of 16 bottles for Americans were named "A"
by Chinese. The exceptions are picture #21, #51, and #57) .
cSymbol "*,, indicates that the item was named "jar" by Americans
(All 19 jars for Americans were named "A" by Chinese) .
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Table 3
Frequency Distribution of Preferred Category Names Given by
the English and Chinese Judgment Groups for Sixty Examples of
Objects, arranged in Descending Order
Categoriesa English Chinese
P 19 40
Q 16 10
R 15 5
S 5 4
T 3 1
U 1 0
V 1 0
Total 60 60
~Note. The values represent the frequency of the preferred names
in categories. Maximum value=60.
aCategory labels were not related to any particular preferred
names in the experiment, and were just arranged according to the
descending order of the frequency of the preferred names for
English and Chinese judgment groups separately.
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Table 4
Overall Similarity Matrix for Sixty Objects for the English Judgment Group
Ln
Ln
2: n
3: 10 11
4: 13 18 8
5: 21 22 '7 36
6: 22 IB '7 2.2 30
7: 10 5 6 11 6 12
8: 16 12 25 19 18 17 6
9: 11 14 9 23 18 29 15 13
10: 6 10 9 18 11 22 26 12 29
11: 6 3 '7 12 6 9 29 5 18 25
12: 9 3 '7 '7 4. 9]4 6 15 20 32
13: 8 2 5 9 3 9 30 6 15 20 34 44
14: 6 3 5 14 6 10 31 7 17 24 41 34 35
15: 9 3 7 '7 4 9 34 6 15 20 32 50 44 34
16: 12 15 6 a 14 11 3 10 13 5 3 5 4. 3 5
17: 8 9 5 16 12 20 25 10 22 22 25 24 27 27 24 10
18: 8 3 6 10 3 10 31 616 23 36 39 40 38 39 3 24
19: 10 5 6 10 6 10 33 5 IS 20 39 37 39 3S 37 4. 27 38
20: 4. 3 4 2 1 1 1 3 .2 1 0 1 1 0 1 a 0 1 1
21: 4. 6 4 2 4. .2 3 6 1 1 1 1 1 1 1]0 0 1 2 20
22: 6 8 J 6 6 9 4. .2 8 3 1 1 1 0 1 20 5 0 :2 9 15
23: 8 5 .2 3 6 5 2 1 .2 1 1 1 1 0 1 16 :2 0 2 4. B 14
24: 6 3 1 :2 3 3 :2 0 1 0 1 ] 1 0 1 11 :2 0 2 2 4. 11 39
25: .2 2 6 1 2 0 1 3 0 0 0 1 1 0 1 '7 1 1 1 19 13 6 9 7
26: 17 7 '7 '7 8 9 10 9 8 '7 '7 9 9 8 9 4. '7 9 9 :2 5 a 9 11 ]
27: 8 2 6 B 4. 8 34 5 14 19 33 45 46 3645 4. 26 41 39 1 1 1 1 1 1 10
28: 2 2 4. ] 1 1 6 1 .2 5 4. '7 '7 4. 7 2 3 '7 5 21 17 3 1 0 13 2 '7
29: 11 5 2 12 7 12 30 8 13 20 23 30 32 2S 30 4 28 28 32 2 2 2 2 2 1 8 30 8
30: 5 3 7 11 6 8 27 5 15 15 34 32 34 34 32 2 25 32 33 0 0 0 Q 0 0 8 35 3 23
31: 6 1 5 9 3 7 30 1 13 20 29 37 39 34 37 4. 23 37 37 2 2 0 0 0 1 11 n 6 27 30
32: 2 1 2 0 0 0 2 1 Q 2 1 1 1 1 1 1 1 2 1 5 6 3 0 (I 6 3 1 6 1 0 2
33: 1 1 3 3 3 4 2 2 5 4 3 6 6 3 6 5 4 6 4 22 15 5 1 0 12 3 6 34 5 2 9
34: 10 4. 7 6 5 10 29 5]5 16 31 39 4.0 31 39 5 23 38 36 1 1 1 1 1 1 11 4.1 6 27 37 36 1 6
35: 5 7 1 9 10 12 6 4. 10 4 5 4 4. 5 4. 10 10 3 3 1 9 28 5 5 3 11 4 :2 5 4. 3 1 a 4
36: 10 5 2 10 6 11 27 6 14 18 22 27 29 23 27 4. 23 26 28 1 1 1 1 1 1 8 27 6 4.2 24. 24. 1 4. 31 6
37: 8 2 6 7 3 1 34 5 12 20 29 36 37 30 36 2 21 35 33 1 1 0 0 (I 1 11 38 8 31 37 33 1 4 4.2 3 34
38: 8 2 6 1 3 7 33 5 13 19 31 36 37 31 36 3 22 33 35 1 1 1 1 1 1 9 38 6 30 39 32 1 3 41 4 33 45
39: 1 3 2 3 4. 6 2 2 6 3 0 0 0 0 0 13 4 0 ] a 17 34 5 2 10 3 0 5 1 0 1 9 7 0 25 1 0
40: 0 1 6 3 2 1 1 2 2 2 1 1 2 2 1 1 3 2 ] 7 18 3 1 0 4 0 1 19 3 1 1 9 13 1 3 3 1 1 4.
41: 2 3 6 J 4 3 1 3 1 1 1 1 2 1 1 3 4. 1 2 9 19 8 5 4. 7 2 1 18 5 0 0 11 17 1 7 4. 0 1 5 40
-12: 0 0 B 4. 1 2 12 7 7 11 13 13 H 11 13 0 7 12 13 0 7 0 1 0 0 4 14 11 10 12 14 0 10 15 2 9 17 16 0 7 6
43: 0 2 4 2 3 2 0 7 2 2 1 1 2 1 1 1 2 2 0 2 6 2 1 1 2 2 1 5 2 1 0 1 7 1 9 2 1 1 3 6 7 12
.j.l: 5 3 6 13 9 10 23 6 16 20 35 28 28 33 28 4 24 29 30 0 0 2 1 1 0 9 29 3 20 36 25 0 4 29 7 21 28 30 1 1 0 14 1
45: 2 10 2 4 3 4 3 3 1 4 3 2 3 4 2 0 3 4 2 3 3 1 I) 0 4. 3 2 2 6 4 2 6 6 2 6 7 4. 4. 5 6 7 4. 10 3
.j 6: 9 7 2 4 5 6 5 5 4 2 3 4. 4 4 4. 5 6 4. 5 1 5 9 B 8 2 18 4. 3 5 2 4 9 2 5 8 6 5 3 2 0 4 3 0 4 0
47: 6 3 1 2 3 3 2 11 1 C 1 0 0 0 0 9 2 (I 2 1 4. 9 35 46 6 12 0 0 2 0 0 0 0 0 5 1 0 0 ] 1 3 0 2 1 0
48: 2 4 2 3 4. 6 2 2 5 3 0 0 (' 0 0 10 4. C 0 921 29 3 1 9 2 0 11 0 0 0 3 10 0 21 0 0 0 37 10 9 1 2 2 2 2 1
49: 1 -I 3 2 4. 3 1 2 2 0 1 1 1 1 1 4. 3 1 2 10 15 4. 1 1 9 1 1 14 3 1 1 11 11 1 6 3 0 1 7 28 28 5 12 2 8 1 1 7
50: 1 1 8 6 3 3 12 B 8 12 13 13 13 10 13 2 7 11 11 1 10 1 2 1 0 3 13 H 9 13 10 2 8 13 3 9 1616 1 13 8 33 7 13 4 5 0 4. 3
51: 3 5 5 1 3 1 1 1 1 0 0 1 1 0 1 6 1 1 1 26 19 10 2 1 19 2 1 20 3 0 1 14 22 1 7 4. 1 2 19 9 12 0 5 2 9 1 0 16 15 1
52: 17 21 10 16 24 25 9 17 19 11 7 9 8 7 9 18 12 10 11 9 10 10 5 3 7 10 8 6 9 8 8 3 6 10 7 9 7 7 7 2 5 3 3 7 4. 9 2 7 4. 4. 10
53: 6 6 2 5 6 11 6 3 9 6 5 2 2 4. 2 8 5 2 4. 2 8 16 7 7 1 9 2 1 4. 2 1 8 3 3 14 4 2 2 7 2 4 4. 1 5 1 20 8 7 3 4. 2
54: 1 3 1 0 3 2 1 .$ 1 0 1 2 2 1 2 3 2 2 2 3 8 2 1 1 4 2 2 5 2 1 2 3 8 2 10 2. 1 1 5 4 5 8 41 1 9 2 2 3 12 6 8
55: 2 3 4 1 2 0 2 1 0 0 0 1 1 1 1 3 1 1 1 20 22 3 2 2 14. 2 1 24 2 0 2 7 25 1 8 2 1 1 6 16 17 -I 11 0 6 2 3 10 23 3 22
56: 2 1 4 1 2 0 1 2 0 1 0 0 0 1 0 7 0 0 0 3 9 5 24 23 15 3 0 6 0 0 2 2 5 0 6 0 0 0 a 4. 4. 3 7 0 2 0 24 8 10 2 6
57: 0 3 1 0 3 2 0 4 1 0 1 1 1 1 1 3 2 1 ] 2 6 2 1 1 3 ] 1 4 1 1 1 2 7 1 10 1 0 0 S 5 6 9 42 1 11 0 2 3 13 5 7
58 ~ 0 3 2 0 3 3 1 5 2. 1 3 2 2 2 2 3 2 2 3 3 8 2 0 0 3 0 2 6 2 1 2. 2. 9 2 8 2 1 1 4. 5 6 11 40 1 9 0 0 3 14 6 7
59: 2. 4 1 5 6 6 4 4 3 4. 3 3 4. 4. 3 3 7 4 3 2 5 3 0 0 2 3 3 4 5 3 3 1 6 3 12 6 4. 3 4. 8 8 6 39 5 13 2 1 3 13 6 5
60: 1 4 2 0 2 1 Q 5 0 0 0 0 0 0 0 1 1 0 0 2 7 2 0 0 2 0 0 6 1 0 0 1 7 0 7 1 0 0 3 7 B 10 43 0 10 2 0 2 14 7 5
2
213
1 718
1 47 12 8
2 42 11 6 43
2 33 10 6 35 33
2 39 10 5 38 38 37
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 464748 49 SO 51 52 53 54 55 56 57 58 59 60
Note. The values represent the similarity of two items. Maximum value=50.
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Table 5
Physical Similarity Matrix for Sixty Objects for the English Judwent Group
2: 23
3: 14 11
4: 16 23 18
5: 20 28 18 38
6: 23 24 13 35 30
7: 5 5 9 10 9 10
8: 16 21 )2 25 29 20 5
9: 12 14 11 29 25 29 8 18
10: 6 7 12 20 17 1'7 27 12 30
11: 4. 2 9 3 2 4 36 4. 9 23
12: 6 5 13 11 7 11 35 8 14 26 36
13: 3 2 9 6 3 4 34 3 8 23 39 38
14: 4. ;2 9 8 6 5 38 3 7 23 38 38 38
15: 5 4. 12 9 6 9 37 7 11 24 39 46 40 40
16: 8 21 5 13 18 17 4 11 10 5 <I 3 1 1 3
17: 8 9 6 13 11 16 21 8 15 17 24 21 18 21 21
18: <I 2 10 9 <I 8 34 4. 12 24 38 42 38 40 41 1 19
19: 4. 2 7 6 5 5 41) 2 6 21 43 36 37 44 39 3 26 39
20: 1 7 5 5 7 5 0 5 4. 1 1 1 2 1 1 11 4. 0
21: 1 6 8 3 7 6 1 3 3 1 2 1 1 1 2 16 .I 1 2 18
22: 2 13 1 -6 9 10 2 5 5 0 3 1 1 1 2 23 6 1 3 11 20
23: 3 8 1 2 4. 5 2 2 1 0 3 1 1 1 2 21 4. 1 3 7 12 23
24: 8 2 1 0 0 1 1 0 0 0 2 GIl 1 10 2 0 2 4. 5 15 35
25: 0 6 4. 3 7 <I 0 4. 1 0 0 0 0 0 0 12 2 0 0 14 20 13 11 6
26: 11 12 7 11 12 10 10 9 7 6 8 9 8 9 10 8 6 7 9 2 2 6 11 17 1
27: 4. 2 9 6 4. 6 37 4. 8 23 40 38 43 40 42 2 20 .j2 40 1 2 2 2 1 0 7
28: 0 3 7 8 3 7 3 4 9 5 3 3 -I 2 3 4 8 .( :2 15 17 5 3 1 8 1 1
29: 7 e 5 13 10 18 25 5 10 17 22 22 20 23 23 5 32 19 26 2 4 6 3 2 2 9 21 12
30: 3 2 e 5 3 4 33 4 6 21 33 33 39 38 35 1 18 32 35 1 1 1 1 1 0 7 38 2 22
31: ~ 2 10 a 4 7 33 4 11 25 36 40 38 38 39 1 20 45 37 0 1 1 1 0 0 6 42 3 20 33
32: 0 (' 2 0 Q 0 0 1 0 0 2 0 2 1 2 2 2: 1 2 7 6 3 2 2 6 1 2 5 1 ] 1
33: 1 4 8 8 4 8 1 7 10 4 2 3 4 :2 3 5 6 4 1 18 18 8 3 3 11 2 2 35 7 2 3 6
34: 3 2 6 7 5 6 33 :2 7 19 32 31 36 36 34 2 21 33 37 1 2 2 2 1 0 7 37 2 24 42 33 2 2
35: 1 11 1 8 10 8 5 6 6 2 5 3 3 4 4 16 9 3 6 8 14 34 16 8 8 6 4 8 9 3 3 4 8 5
36: 3 5 3 12 9 14 26 4 9 15 22 20 21 21 20 4 30 21 26 1 3 5 2 1 3 6 21 12 40 24 20 0 7 26 9
37: 4 2 7 6 4 4 35 3 5 21 32 31 36 38 33 1 19 32 36 1 1 1 1 1 1 7 37 2 23 45 32 1 1 42 4 27
38: ~ 2 7 6 4 4 35 :3 5 21 31 31 35 37 32 0 18 J2 35 0 0 0 0 0 1 636 2 22 44 32 0 1 41 3 28 49
39: (' 7 1 4 8 5 0 7 4 1 1 1 1 1 2 14 4 0 1 12 22 31 12 5 16 2 1 8 3 2 0 9 11 1 29 2 2 1
-10: 0 1 7 4 1 5 2 3 6 3 2 2 2 1 2 4 2 3 1 10 14 3 -I 3 10 1 2 28 7 :2 3 4 19 2 7 7 2 2 5
n: C' 4 7 -I 4 5 1 4 6 I 2 2 2 1 2 9 2 3 1 12 20 11 10 7 11 1 2 24 5 :2 2 6 20 2 II 5 1 1 11 32
42: 1 0 10 1 0 Q 15 3 2 11 15 14 15 14 14 Q 5 15 13 2 J 0 0 0 2 1 14 8 6 14 16 0 7 11 0 a 15 16 0 11 5
H: 0 6 0 4 6 5 C' 3 2 (} « (} (0 0 0 6 3 Q 0 5 6 7 3 0 7 0 Q 4 3 a 0 1 4 0 9 3 Q O. 6 5 7 5
44: 2 3 6 5 2 6 26 4 8 19 31 23 29 29 29 2 23 29 28 1 ) 3 2 2 0 5 28 8 25 31 26 1 7 28 7 26 28 27 2 7 5 12 «
45: C' 8 () 7 5 7 1 5 6 2 C' 0 0 1 0 5 :3 0 0 4 4 6 1 0 8 1 0 8 7 1 0 9 9 1 9 5 0 0 9 7 9 1 15
46: 3 4 0 1 1 3 2 0 1 0 4 1 2 2 3 8 4 2 5 :3 3 12 13 11 0 13 3 1 4 1 2 13 1 3 10 2 1 0 2 0 3 0 0 3 0
47: 8 2 2 1 1 1 1 0 2 1 3 0 3 1 2 6 2 1 3 5 5 7 26 41 5 21 2 2 1 1 1 .2 3 2 2 1 1 0 2 .2 6 1 0 1 0 11
48: 0 6 1 3 7 4 2 3 2 1 1 0 1 0 0 15 3 0 1 14 22 28 11 4 16 1 1 13 2 I 2 5 13 1 26 3 1 1 36 10 11 1 6 .2 6 2 3
49: 0 6 4 4 7 5 0 4 2 0 (} 0 0 0 0 7 3 0 0 11 16 10 3 0 14 0 0 17 3 0 0 6 14 0 14 3 0 0 12 24 23 5 18 3 9 2 0 14
50: 2 1 11 2 1 1 17 4 4 13 17 16 18 16 16 0 6 16 15 3 4 0 0 0 1 2 1612: 8 16 16 0 7 13 0 10 17 18 0 10 8 41 I IS 0 0 3 1 5
51: 0 6 2 3 7 4. 0 5 1 0 0 [< 0 0 (I 11 3 0 0 13 23 17 8 2 21 0 Q 13 2 0 0 22 15 Q 16 2 0 0 28 11 13 0 7 I 13 2 0 26 18 0
52: 17 22 13 33 26 32 7 21 25 14 2 7 3 4 5 16 II 6 3 7 3 7 2 0 4 7 4. 7 11 3 5 1 10 4 6 10 3 3 5 7 5 Q 4 5 10 2 1 4 3 1 4
53: 3 5 0 2 2 4 3 0 2 1 2 1 0 1 1 7 2 1 2 1 2 15 11 10 1 8 1 1 4. 2 1 14 1 2 15 4. 1 1 8 2 2 0 0 2 2 30 6 8 4. 0 4
54: 0 5 0 3 6 4. 0 4. 1 0 0 0 0 0 0 7 2 0 0 4. 7 8 3 0 10 0 0 3 2 0 0 1 5 0 10 2 0 0 10 5 5 5 42 0 14 0 0 9 21 1 11 3 0
55: 0 5 5 -I 6 5 0 4. 2 0 0 0 0 0 0 9 2 I 0 16 22 7 4 0 15 0 0 22 4 0 0 4 18 1 10 3 0 0 10 18 17 3 14 3 14 1 1 15 25 4 16 5 1 15
56: 0 4 1 2 5 3 0 2 1 0 0 0 0 0 0 8 1 0 0 5 11 7 15 13 23 1 0 4 1 0 0 1 5 0 7 1 0 0 8 7 8 1 13 2 10 0 11 10 13 0 10 3 0 14 21
57: 0 5 0 3 6 4 0 3 1 0 0 0 0 0 0 8 2 0 0 5 7 8 3 0 9 0 0 3 2 0 0 1 4. 0 10 2 0 0 9 6 5 5 41 0 12 0 0 10 20 I 10 It 0 48 15 15
58: 0 3 0 2 3 3 0 4. 2 0 0 0 0 0 0 4 3 Q 0 3 3 4. 2 0 6 0 0 5 4 0 0 1 7 0 6 4 0 0 5 6 6 5 42 1 16 0 0 4. 15 1 6 5 0 4.3 12 11 41
59: 1 7 0 5 8 7 2 6 6 1 1 1 2 3 1 5 7 1 2 5 5 8 2 0 6 1 1 5 6 2 1 1 5 2 12 7 2 2 8 6 8 2 38 2 19 0 0 6 17 2 7 7 1 32 13 11 31 33
60: 1 4 0 3 4 4 1 5 3 1 1 I 1 1 1 4. 3 1 1 3 3 4. 2 0 6 1 1 4 4 1 1 1 6 1 7 4 1 1 5 7 6 4 44 I 16 0 0 {16 2 6 6 1 38 12 11 36 {3 38
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2.4 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 n 48 49 50 51 52 53 54 55 56 57 58 59 60
Note. The values represent the similarity of two items. Maximum value=50.
Table 6
Functional Similarity Matrix for Sixty Objects for the En9lish Jud~ment Group
2: 13
3, 5 5
4, 9 9 6
5, 9 , 5 ..
6, , 5 2 16 16
7, 5 3 116]524
8: 10 6 34 10 , B 4
"
6 5 224243528 6
10: 6 , o 23 22 32 33 5 ..
11: 3 , 2: 20 22 , 22 5 15 17
12: B 2 , 5 5 5 13 B , 5 13
13: 7 1 3 3 3 3 13 7 2 4 11 39
14: 3 4 2 19 20 , 22 5 15 17 41 16 13
15: , 2 3 , 4 4 14 6 3 5 12 44 37 15
16: 16 6 7 5 5 6 3 12 5 4 3 6 , 3 6
17: , 1 o 14 ].j 31 26 5 23 22 14 11 11 14 10 3
18: B 1 2 3 3 5 14 7 , a 13 35 3S 16 34 , ,
19: B 1 , 6 6 5 18 6 4 7 20 38 34 22 37 4 12 36
20: 11 1 3 1 1 0 1 2 0 1 0 6 6 1 5 , 0 , 6
21: , 0 1 0 0 2 3 5 2 4 211 9 2 B 13 2 12 , 32
22: 5 3 1 5 5 22 B 2 11 , 1 0 0 1 0 6 19 0 0 6
23: 3 0 9 0 0 0 0 , 0 0 0 2 3 0 1 7 0 0 1 3 , 3
24: 0 1 6 0 0 0 0 5 0 0 0 0 1 0 0 3 0 0 0 1 0 2 41
25: B 0 1 0 0 0 0 1 0 0 0 5 6 0 , 10 0 7 4 30 32 1 7 2
26: 12 5 15 2 2 3 5 18 2 4 5 B , 5 7 7 3 11 B 3 , 1 7 7 3
27: 10 2 2 3 3 313 6 2 5 11 36 40 14 37 5 10 40 34 , B 0 0 0 6 10
28: 2 0 4 0 0 0 3 3 0 1 12127 419 1 o 22 19 21 18 2 3 1 13 221
'J, 29: 14 1 2 4 4 4 13 B 3 6 10 33 34 12 31 6 11 31 28 7 9 0 1 0 4 10 36 16
-J 30: , 5 o 27 29 10 22 4 20 22 37 13 11 34 11 3 19 12 16 0 2 3 0 0 0 6 11 o 10
31: 8 1 4 , 3 3 12 9 2 <I 11 35 37 14 37 5 10 43 33 7 11 0 1 0 6 9 38 22 31 11
32: 1 o 12 1 1 0 1 13 1 1 1 0 0 1 1 5 3 1 1 5 4 1 , , 5 B 1 , 0 2 2
33: 3 1 2 0 0 0 3 1 0 2 1 22 24 4 23 1 C 27 21 24 17 3 2 2 16 4 25 38 17 o 26 4
34: 9 1 2 3 3 3 14 6 2 5 12 35 44 13 34 4 10 36 33 7 9 0 0 0 7 11 41 22 37 12 35 121
35: , 1 2 5 4 19 10 1 13 11 1 0 0 1 1 3 18 1 1 7 4 39 5 4 3 2 1 2 0 4 1 3 , 1
36: 14 2 1 5 5 5 14 6 4 7 11 30 31 13 32 6 12 30 29 7 7 0 0 0 , 1 37 15 45 10 30 1 18 36 1
37: 7 1 2 4 4 4 16 6 3 7 14 42 35 17 43 5 11 33 36 6 9 0 0 0 6 9 38 17 33 13 32 1 19 36 134
38: B 1 2 5 5 , 16 7 3 7 15 3S 33 15 32 4 10 34 36 7 11 0 0 0 7 10 33 14 30 15 31 2 17 35 1 29 35
39: 2 0 1 , 3 22 9 o 12 10 1 0 0 1 0 3 20 0 0 4 544 3 2 3 0 0 3 0 3 0 1 2 o 41 0 0
40: 1 o 17 0 0 0 o 15 0 0 0 0 1 0 1 5 1 2 1 7 7 1 6 6 6 10 2 10 1 0 2 33 7 2 2 2 2 2 1
41: 0 01; ,. 0 0 o 16 0 0 0 1 2 0 0 5 1 1 0 5 7 I 7 6 611 1 10 2 0 131 5 1 1 1 1 1 147
42: 3 ,::1 11 1 1 2 7 19 2 3 6 16 17 7 15 , 32214 5 " 0 4 3 5 10 17 16 17 5 24 8 12 17 01614 18 o 12 1343: 1 117 1 1 0 o 23 0 0 0 3 3 0 2 5 0 3 2 2 7 C 10 6 2 14 1 4 2 0 612 1 1 3 I 0 2 o 15 16 20
-1 ~: 2 7 12931 918 319213-1 , 631 7 2 16 i 11 1 Q , 0 0 0 3 7 0 5 45 6 2 1 7 5 6 B 10 3 0 0 3
~ 5: 6 13 2 7 5 9 3 6 7 6 21 17 721 5 6 17 19 6 6 2 2 1 5 3 15 13 15 6 16 1 13 15 1 16 18 21 1 1 1 II 3 B
.16: 5 5 6 l 1 1 5 , 0 1 5 7 7 6 9 5 5 9 6 3 1 3 3 3 0 7 9 5 , 3 , 14 6 6 3 6 B 6 '2 11 10 6 5 4 B
.17: 0 1 5 0 0 0 1 4 0 0 1 1 2 1 1 3 I 1 1 3 1 '2 38 44 3 , 1 2 1 1 1 3 2 1 3 1 I 1 I 6 6 3 6 1 1 2
48: , 0 1 3 2 " 7 0 9 7 1 0 0 1 1
, 17 3 1 B 9 38 3 1 9 0 1 , 0 2 3 2 5 1 37 I 1 244 2 1 2 0 2 1 1 1
,19: 1 o 15 0 0 1 115 1 1 I 2 3 1 3 6 2 2 3 7 7 2 7 6 B 10 2 II 1 1 , 33 , 2 3 2 2 2 '2 40 ,10 12 15 0 2 11 5 3
50: 2 o 15 2 2 3 7 24 3 , 7 13 10 9 11 7 6 12 11 2 8 0 7 5 o 13 9 9 9 6 14 22 5 8 0 B 9 10 o 24 24 32 25 , 613 5 o 23
51: 6 1 7 0 0 0 0 5 0 1 0 4 4 0 , II 0 , 5 33 30 7 5 1 27 6 , 15 2 0 , 7 17 , 2 2 • 7 9 7 10 9 1 5 5 2 12 12 752: 12 7 9 10 9 13 7 12 11 10 3 12 7 311 1..1 7 11 8 15 22 , 4 1 19 7 710 6 3 12 , 12 7 5 , B 10 5 9 , 14 B 4 10 5 o 10 13 11 25
53: 1 1 0 B 7 26 16 1 22 20 5 1 0 5 0 1 25 2 1 1 o 2' 1 1 0 1 0 0 1 B 1 2 1 o 2B 1 0 226 0 0 1 3 9 5 4 1 22 1 2 3 2
54: 2 o 12 0 0 1 2 16 1 1 I 7 5 1 7 9 1 6 • 13 0 7 5 B 8 6 , 5 112 9 6 5 3 5 5 9 o 12 11 24 35 0 6 5 , 3 13 20 16 17 3
55: 2 0 8 0 0 0 0 , 0 1 0 3 3 0 2 7 0 5 1 24 27 3 7 5 22 11 2 22 3 0 4 7 17 2 7 2 3 3 3 16 17 12 12 0 3 4 6 6 17 8 27 18 1 16
56: 2 o 13 0 0 0 012 0 0 0 2 3 0 1 • 0 0 1 2 3 3 38 32 7 12 0 3 1 0 2 9 2 0 7 0 0 0 3 12 13 • 15 0 2 4 31 2 14 13 5 5 1 9 1157: 1 o 9 0 0 2 IH 1 1 1 6 , 1 5 9 2 •
,
• 16 2 7 5 9 11 2 6 3 1 9 7 4 2 5 2 3 5 2 10 11 22 34 0 5 5 5 5 12 20 17 18 3 37 23 11
58: 1 o 11 0 0 0 2 " 0 0 0 9
7 0 , 7 0 9 9 5 10 0 7 , 5 7 5 10 6 o 12 10 9 5 1 5 5 10 o 12 13 26 32 o 10 6 3 2 11 22 12 13 3 37 12 10 34
59: 3 2 11 5 511 , 20 , 10 6 B 7 6 7 7 11 • 7 1 8
, , 5 1 " 5 4 6 • B 6 3 5 10 5 5 6 , B 9 14 31 5 , 4 6 6 10 18 7 9 10 22 9 10 27 22
60: 1 o 14 1 1 0 021 0 0 1 4 3 1 3 7 2 3 3 1 • 0 6
, 1 10 1 3 2 I 6 21 1 1 0 1 1 3 o 24 25 21 37 1 2 10 3 o 22 32 9 10 1 32 10 12 32 32 2S
1 2 3 , 5 6 7 , 9 10 11 121314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 J2 33 34 3S 36 37 38 394041 42 f3 4f 4S 4647 48 49 50 51 52 53 54 55 56 57 58 59 60
Note. The values represent the similarity of two items. Maximum value=50.
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Table 7
Overall Similarity Matrix for Sixty Objects for the Chinese Jud~ent Group
2: 21
3: 2
4: 3 5 9
5: 6 9 B 23
6: 12 12 9 IS 16
7: 2 3 6 19 10 15
8: 5 6 lB. 17 17 12 10
9: 2 5 8 29 19 18 21 15
10: 2 6 B 21 13 18 24 15 2S
11: 2 3 5 12 B 11 26 10 15 20
12: 5 3 7 9 B 10 23 12 12 17 23
13: :. 3 1 10 9 11 24 13 n 18 24 31
14: 3 2 4 11 7 9:d'" 9 14 17 29 22 23
15: 5 3 7 9 B 102312121723323122
16: 4 3 2 0 1 1 0 3 0 0 Q 1 1 1 1
17: 3 4 5 16 9 14. 22 7 18 18 16 12 13 17 12 1
16: 4 2 5' 10 7 9 22 12 13 18 24 28 28 23 28 1 14
19: 4 2 4 10 6 8 24 8 13 16 24 28 26 27 27 1 16 27
20: 5 2 0 0 1 0 0 2 0 0 0 2 3 1 2 4 0 2
21: 2 2 6 2 3 2 2 7 2 2 2 2 3 3 2 12 2 3
22: 4 6 1 3 6 6 3 3 .\ .\ 3 2 2 2 2 22 4 2 2 3 a
23: 3 2 2 0 1 1 0 3 0 (' ell 1 1 29 1 1 1 3 9 22
24: 3 2 2 0 1 1 0 3 0 0 0 1 1 1 1 25 1 1 1 3 9 18 23
25: 3 1 3 0 1 0 0 3 0 0 C 2 2 1 2 6 0 2 2 3 6 1 5
26: 6 4 2 5 6 .\ 4 6 :. 3 3 6 5 5 5 6 .\ .\ 7 4 6 7 7
27: 4 2 4 8 5 6 22 7 11 14 22 28 26 25 27 1 16 27 31 2 2 2 1 1 2 6
28.: 3 0 12 3 1 2 4 2 4 4 .\ 6 7 5 6 1 3 7 7 7 1 0 1 1 4 2 7
29: 96687141410 9101418181618 2161719 2332224198
30: 2 3 4 15 .., 13 26 7 18 20 22 17 18 23 17 0 26 19 22 0 2 <I 0 0 0 2 22 3 16
31: 3 2 5 8 5 6 20 9 11 13 20 24 23 23 23 1 14 25 27 1 <I 2 1 1 1 4 28 7 16 20
32: 3 2 3 0 1 0 0 4 0 0 0 1 1 1 1 3 0 1 1 2 4 1 3 3 5 3 1 1 1 0 2
33: 3 1 1 <I 3 3 6 7 5 6 7 9 9 7 9 2 5 13 10 6 5 1 2 2 3 3 9 14 13 5 9 2
34: 4 2 <I 9 5 7 21 7 12 H 21 25 23 24 24 1 19 25 30 2 2 2 1 1 2 5 30 7 21 25 26 1 10
3S: 7 6 2 5 4. 7 6 4 6 7 6 6 6 7 6 15 6 7 7 2 S 19 12 8 2 6 7 4. .., 7 6 1 3 7
36: 6 <I 4 9 6 12 16 8 10 12 16 18 18 H 18 2 19 19 21 2 3 3 2 2 2 4 21 9 30 19 17 1 14 24 9
37: 4. 2 4. 9 5 7 21 7 12 14 21 25 23 24 24 1 19 25 30 2 2: 2 1 1 2 5 30 .., 21 2S 26 1 10 33 7 24
38: 4 2 4 9 5 7 21 7 12 101 21 25 23 24 24 1 19 25 30 2 2 2 1 1 2 5 30 .., 21 25 26 1 10 33 7 24 33
39: 2 5 1 6 10 6 6 .., 7 8 5 3 4. 5 3 2 5 <I <I 3 11 10 2 2 4 3 <I 0 4 7 4 2 2 <I 7 4. 4.
40: 1 0 14 2 1 2 2 3 2 2: 2 3 3 3 3 2 2 3 3 1 7 0 1 1 6 1 3 17 3 2 4 5 3 3 4 3 3 3 1
<11: 1 0 14 2 1 3 2 3 2 2 2 :3 :3 3 3 2 2 :3 :3 1 a 0 1 1 4 1 3 17 3 2 4 4 3 3 4 :3 3 3 0 31
.al: 2 2 5 7 4 5 9 8 9 9 9 9 10 10 9 1 8 11 10 1 4 2 1 1 1 2 10 9 8 8 13 2 12 10 6 9 10 10 3 6
43: 2 2 2 3 2 3 3 4 3 3 3 <I 4 <I 4 2 3 4. <I 1 4 2 1 1 2 2 4 2 4. 3 5 2 2 <I 5 4 4 4 2 5
401: 2 3 4 15 .., 13 24 a 19 20 19 15 16 20 15 0 26 19 19 0 2 4 0 0 Co 2 19 3 15 29 18 0 7 21 8 18 21 21 .., 2 2 a 3
45: .., 5 2 3 2 6 4 4 3 3 4 5 5 5 5 3 4 5 5 2 4 3 1 1 6 2 5 2 5 4 6 6 1 5 6 5 5 5 2. 5 6 5 8
46: 5 4 2 2 3 3 2 6 2 3 2 J J 3 3 5 3 3 3 2 5 6 6 8 3 14 3 1 4 2 4 5 2 3 7 4 3 3 4 2 2 4. 4
47: 1 1 8 (> 1 0 C- 1 C C- 0 0 ,:. (- 0 12 C- 0 oj 2 9 :9 15 13 58\) 8 0 0 0 1 1 0 0 0 0 0 1 8 8 1 0 0 .,:. 7
43: ) 5 0 3 6 4. 4 01 3 5 4 3 3 2 3 4 4. 3 2: 3 9 12 3 4 5 3 2 C· 2 3 2 1 2 2 9 2 2 2 24 1 0 2 2 3 3 4.
H: 2 1 11 0 1 0 0 4 (> I} 0 1 1 1 1 01 C- 1 1 2 11 1 3 3 a 3 1 11 1 0 2 6 3 1 2 1 1 1 2 23 23 :3 ~ 0 3 ~ 9 2
5v: 2 2 01 a 4 610 9 10 11 11 10 11 11 10 1 :9 13 11 2 4. 2 1 1 1 210 7 9 9 12 214 11 610 11 11 3 4 ~ 27 610 5 4 0 3
51: ~ 3 1 1 2 1 1 "4 1 1 1 3 3 2: 3 5 1 3 3 4 a 3 01 5 19 5 3 3 3 1 2 11 4. 3 4 3 3 3 6 ~ 2 2 3 1 6 4 2 8 5 2
52: 9 11 12 16 16 20 11 18 15 16 9 12 13 9 12 2 9 11 9 1 4 3 2 2 1 5 a 5 1-1 7 a 1 5 8 6 12 a 8 5 3 4 9 4 .., 4. 5 0 <I 2 9
53: 3 4 0 3 .., 4. 4 J 3 3 :3 2 2 2 2 3 5 2 2 2 3 9 3 3 4 8 2 0 2 :3 2 4 1 2 7 2 2 2 BOO 2 2 3 2 14 5 a 1 2
54: 3 3 2 2 3 2 2 6 2 2 2 3 3 :3 3 4 2 3 :3 2 6 3 3 :3 ~ 4. 3 1 3 2 4 4. 3 3 4 3 3 3 3 3 :3 7 28 2 5 6 1 :3 6 5 5 3 3
55: 2 1 8 2 1 2 2 2 2 2 2 4 4 3 4. 2 2 4. 4. 3 11 1 1 2 15 3 4 12 4. 2 3 2 3 4. 4 4 4 4. 4. 13 12 4. 8 2 6 2 8 6 13 3 12 3 1 4.
56: 3 1 4 0 1 0 0 3 0 0 0 2 2 1 2 7 0 2 2 3 8 1 6 .., 26 4 2 6 2 0 1 4. 3 2 2 2. 2 2 4 8 6 1 4. 0 2 3 8 5 11 1 14 1 3 6 19
57: 3 3 2 2 3 2 2 6 2 2 2 3 3 3 3 4 2 3 3 2 6 3 3 3 .\ 4. 3 1 3 2 4 4 3 3 4. 3 3 3 3 3 3 7 28 2 5 6 1 3 6 5 5 3 3 33 4 6
58: 2 2 2 3 2 3 3 ~ 3 3 3 4 4 4 4 2 3 4 4 1 4 2 1 1 3 2 4 2 4 3 5 2 2 4 5 4. 4. 4 2 5 5 9 3C- 3 8 4. 0 2 4. 6 3 4 2 27 8 5 27
59: 4. 4 2 5 4 5 6 5 5 4 5 5 6 7 5 2 6 5 6 1 5 2 1 1 2 4 6 2 7 6 7 2 3 6 8 7 6 6 4 5 5 B 23 5 10 4. 0 2 3 7 3 5 2 18 8 4. 18 22
60: 3 3 2 3 2 ) 3 4 3 :3 3 4 4 4 4 :3 :3 4. 4. 2 4 3 1 1 2 2 4 2 4 3 5 2 2 4. 6 4. 4. 4 2 5 5 8 32 3 9 4. 0 3 4. 6 3 4 2 27 8 4. 27 29 23
1 2 3 4. 5 6 .., B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 4B 49 50 51 52 53 S4 55 56 57 58 59 60
Note. The values represent tile similarity of two items. Maximum value=34.
~Table 8
Physical Similarity Matrix for Sixty Objects for the Chinese Judgment Group
2: 25
3: 1 0
4: 4 3 12
5: 12 16 2 11
6: 19 16 4· 7 11
7: 2. 1 14 9 2 5
8: 2 1 25 18 7 5 14
9: 2 1 14 26 8 7 14 20
10: 3 2 12 16 7 9 17 15 21
1]: 2 1 14 II 3 4 29 14 12 15
12: 2 1 14 11 3 6 29 14 16 17 27
13: 2 1 13 8 2 4 30 13 13 16 27 30
14: 2 1 12 6 1 <I 28 12 10 ]2 30 24 26
15: 2 1 13 10 3 5 28 13 15 ]6 28 32 30 25
16: 7 8 0 2 8 <I 0 0 0 1 0 0 {} 0 C'
17: 5 3 10 12 2 9 19 10 18 17 19 18 18 19 19 1
18: 2 1 13 8 2 <I 31 13 13 16 29 29 31 28 30 0 19
19: 2 1 12 7 1 4 30 12 11 14 30 26 28 31 27 0 21 30
20: 12 11 0 2 9 5 0 a 1 0 0 0 0 0 0 6 0 0 0
21: 12 13 0 3 17 5 1 1 1 2 1 1 1 1 1 15 2 1 1 12
22: 8 9 0 3 11 5 1 1 1 2 1 1 1 1 1 25 2 1 1 8 20
23: 2 2 0 1 2 2 0 0 0 1 (' 0 0 0 0 25 1 0 0 0 8 19
24: 0 0 0 0 0 1 0 a 0 0 0 0 0 0 0 23 0 0 0 0 6 17 31
25: 9 11 0 2 13 4 0 0 0 1 0 0 0 0 0 11 1 0 0 10 16 10 4 2
26: 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 7 1 1 1 0 1 5 13 1S
27: 2 1 12 7 1 <I 29 12 11 14 29 27 29 30 lEi 0 20 31 32 0 1 1 0 0 0 1
28: 7 7 7 9 4 8 4 5 e 7 4 5 5 4 5 3 5 4 4 5 5 5 0 a 4 1 4
29: 4. 4. 8 10 1 10 13 a 11 17 13 12 12 14 13 1 20 13 15 1 1 1 0 0 1 0 14 12
30: 2 1 12 6 1 4 28 12 10 13 29 24 26 30 25 0 19 28 30 0 1 1 0 0 0 1 29 4 16
31: 2 1 11 7 1 4 28 11 12 15 28 25 27 29 26 0 21 29 31 0 1 1 0 0 0 1 31 4 15 2El
32: 0 0 0 0 0 0 0 0 0 0 COO 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0
33: 7 7 5 10 7 9 7 a 10 15 8 8 7 9 9 2 13 8 9 3 5 4 1 0 3 1 9 16 21 9 10 0
34: 2 1 12 7 1 4 30 12 11 14 29 26 28 30 27 0 20 30 32 0 1 1 0 0 0 1 31 4 16 31 30 0 9
35: 11 10 2 6 9 9 4 3 4 4 4 4 3 4 4 15 7 3 4 6 12 17 B 6 11 5 3 6 6 4 3 1 5 4
36: 5 5 6 9 3 12 11 6 10 17 11 10 10 12 11 2 20 11 13 1 2 2 1 0 2 0 12 12 31 14 13 0 22 14 1
31: 2 ] 12 7 1 4 30 12 11 14 29 26 28 30 27 0 20 30 32 0 1 1 0 0 0 1 31 4 16 31 30 0 9 32 4 14
38: 2112714301211142926283027020303201100013141631300932 41432
39: 11 13 0 4 17 5 ] 2 2 2 1 1 1 1 1 10 2 1 1 10 21 14 3 1 20 1 1 5 1 1 1 4 6 1 12 2 1
40: 5 4 4 5 4 5 3 1 4 3 3 4 3 3 4 2 4 3 3 6 7 4 0 0 4 0 3 22 9 3 3 1 11 3 5 9 3 3 4
41: 4 6 5 5 4 8 0 2 4. 2 (' 1 1 0 1 1 1 0 0 6 4 2 0 0 5 0 0 18 4 0 (' 2 6 0 3 4 0 0 5 20
42: 2 1 9 6 1 4. 16 9 10 8 15 15 16 15 15 0 11 1616 1 1 1 0 Q 0 1 16 6 4 15 17 (' 6 16 3 4 1616 1 3 2
43: 9 C! 3 B 8 1 1 2 3 1 1 1 1 1 5 1 1 1 9 9 7 0 0 9 1 1 8 2 1 1 0 4 1 5 2 1 1 $I> 7 13 2
44: 3 2 8 13 2 5 17 10 15 15 19 15 17 20 16 1 21 17 20 1 2 2 a Q 2 1 19 6 19 20 20 0 13 19 5 18 19 19 2 5 1 8 3
45: 7 9 C' 3 8 8 (] (; 1 1 .: (': 0 (] C' 3 0 0 (' 9 8 5 a 0 BOO 7 4 0 0 3 4 0 2 J. 0 0 9 5 11 1 12
46: 1 1 0 0 0 1 0 (; a 0 0 0 0 0 0 9 0 0 0 0 0 5 15 17 1 23 0 0 1 0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 1
47: 0 () 1 (I 0 COO 0 0 \: () 0 0 (} 17 0 0 () 0 5 13 25 27 1 20 0 1 0 0 0 0 0 0 3 0 0 0 0 1 1 0 0 0 0 18
48: 11 14 0 3 15 6 1 1 1 2 1 1 1 1 1 10 2 1 1]0 19 12 4 2 19 1 1 6 2 1 1 3 6 1 13 3 1 1 27 4 6 1 8 2 a 1 0
49: 9 11 2 2 13 4 0 I) a 1 0 0 C' 0 0 9 1 0 0]1 18 12 2 0 15 0 0 11 1 0 0 2 4 0 11 2 0 0]6 16 16 0 12 1 6 0 ] 15
50: 2 ] 10 5 1 oj 17 10 g 7 13 16 17 18 16 0 11 17 17 0 2 1 0 0 0 1 17 5 6 18 IB 0 7]7 3 5 17 17 1 3 0 26 1 11 1 0 0 1 0
51: 11 13 0 3 16 5 1 1 1 2 1 1 1 1 1 9 2 1 1 11 21 14 2 0 21 1 1 5 1 1 1 4 5 1 12 2 1 1 24 5 5 1 10 3 9 0 0 23 17 1
52: 11 10 B 17 13 15 12 15 16 7 9 6 4 8 2 9 6 5 5 6 4. 1 0 4 1 5 10 13 5 6 0 12 5 5 12 5 5 5 7 11 3 10 B 10 0 0 6 4 2 5
53: 2 2 0 1 2 2 1 1 1 1 1 1 2 1 1 2 1 1 1 1 3 3 2 4 2 12 1 3 0 1 1 12 1 I 5 0 1 1 3 0 2 1 2 1 1 13 4 3 2 1 3 1
54: 11 13 0 3 15 5 ] 1 1 2 1 1 1 1 1 9 2 1 1 10 17 12 2 0 15 1 1 5 1 1 1 0 5 1 10 2 1 1 17 5 6 1 24 3 6 0 0 15 18 1 18 5 2
55: 10 13 1 3 10 9 ] 1 1 4 1 1 1 lIB 2 1 1 11 13 9 3 1 20 1 1 9 3 1 1 1 6 1 10 4 1 1 14 7 13 1 14 3 11 1 1 17 15 1 17 10 3 13
56: 9 12 0 2 13 5 () 0 0 1 0 0 0 0 I) 10 1 0 0 12 16 10 4 2 27 0 0 5 2 0 0 1 4 0 11 3 0 0 17 5 7 0 9 2 7 1 1 21 16 0 20 5 2 15 23
57: 11 13 0 3 15 5 ] 1 1 2 1 1 1 1 1 9 2 1 1]0 17 12 2 0 15 1 1 5 1 1 1 0 .5 1 10 2 1 1 17 5 6 1 24 3 6 0 0 15 19 1 1a 5 2 32 13 15
58: 6 8 0 3 9 9 1 1 2 3 1 1 1 1 ] 4 1 1 1 B 8 6 0 0 all 7 2 1 1 0 4 1 4 2 lIB 7 13 2 32 3 13 0 0 7 11 ] 9 10 2 23 13 8 23
59: 7 10 0 3 6 BOO 1 1 0 0 0 0 0 4 1 0 0 9 7 5 0 0 8 2 0 8 5 0 0 0 4 0 5 5 0 0 1 6 13 1 24 2 16 3 0 B 9 1 8 9 3 17 13 10 17 23
60: 7 9 0 3 8 8 1 1 2 3 1 1 1 1 ] 5 1 1 1 9 9 7 0 0 9 1 1 8 2 1 1 0 4 1 5 2 1 1 9 7 13 2 32 3 ~ 0 0 B 12 1 10 10 2 24 14- 9 24 32 24
1 2 3 4 5 6 1 B 9 10 11 12 13 14 15 16 17 IB 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 3B' 39 40 41 42 43 44 45 46 41 48 49 50 51 52 53 54 55 56 57 5B 59 60
Note. The values represent the similarity of two items. •MaximUID value=32.
Table 9
Functional Similarity Matrix for Sixty Objects for the Chinese Judgment Group
2: 2
3: 1 0
4: 0 3
5: 1 4 132
6: 1 3 0 5 6
7: 2. 3 0 7 821
8: 2 130 1 2 1 1
9: 1 4. 0 7 S 24 22 1
10: 0 3 0 7 6 23 19 0 30
11: 0 2 0 4. 3 6 11 0 3 3
12: 11 a 1 1 0 1 3 1 0 1 2
13: 11 0 1 1 0 1 3 1 0 1 2. 33
14: 1 1 1 3 2. ,,10 1 2 2. 32 3 3
15: 11 0 1 1 0 1 3 1 0 1 2. 33 33 3
16: 1 0 13 0 0 0 0 12 0 0 0 1 1 1 1
11: 1 3 a 6 7 13 15 1 16 15 4. 1 1 3 1
18: 11 0 1 1 0 1 3 1 0 1 2. 33 33 3 33 1 1
19: 8 0 1 1 0 1 4. 1 0 1 4. 29 29 5 29 1 1 29
2!i: 24 0 1 0 0 0 1 1 0 0 Q.., 13 13 1 13 1 0 13
21: 2. 0 10 0 0 0 0 10 0 0 0 2. 2. 1 2. 20 0 2. 2. 3
22: 1 4. 0 4. 5 11 B 1 13 12 2. 0 a 1 0 0 11 0 0 0 0
23: 1 0 12 0 0 a 0 12 0 0 0 1 1 1 1 31 0 1 1 1 19 0
24: 1 0 11 0 0 G 0 11 0 0 0 1 1 1 1 30 0 1 1 1 18 0 32
25: 2. 0 11 0 0 0 0 10 0 0 0 1 1 1 1 19 0 1 1 2. 31 0 18 17
26: 1 0 10 0 0 5 3 10 2. 2. 1 2. 2. 2. 2. 17 .( 2. 2. 1 17 5 17 16 17
27: 11 0 1 1 0 2. 4 1 0 1 3 30 30 4. 30 1 1 30 26 12 1 0 1 1 2. 3
28: 12 0 2. 0 0 1 3 1 0 0 1 29 29 2. 29 1 1 29 25 15 3 0 1 1 3 2. 28
29: 11 0 1 1 0 1 3 1 0 1 2. 33 33 3 33 1 1 33 29 13 2. 0 1 1 1 2. 30 29
30: 0 2. 0 18 17 B 9 0 6 6 8 2. 2. 1 2. 0 9 2. 2. 0 0 3 0 a a 1 3 1 2
~ 31: 9 a 3 a u 1 3 3 a a 1 20 20 2 20 3 1 20 20 10 6 0 3 3 5 ~ 20 19 20 132: 1 0 19 0 0 0 0 16 0 0 0 2 2 1 2 13 0 2 2: 1 11 0 12 11 12 9, 2: 3 2 0 633: 11 0 2 0 0 0 2 2 0 0 0 28 28 1 28 2: 0 28 H 15 3 0 2: 2 2 1 27 29 28 0 19 3
34: 11 C' 1 1 Q 1 3 1 0 1 2 33 33 3 33 1 1 33 29 13 2: 0 1 1 1 2 30 29 33 2 20 2 28
35: 2 2 2 2 3 5 3 1 1 Q 1 1 1 1 5 10 1 1 1 6 23 5 5 6 12 1 1 1 2 1 2 1 1
36: 10 0 1 1 (] 1 3 1 0 1 2 32 32 3 32 1 1 32 29 12 2 0 1 1 1 2 29 28 32 2: 19 2: 27 32 1
37: 10 0' 2 1 0 1 3 2: 0 1 2: 32 32 3 32 1 1 32 29 12 2: 0' 1 1 1 2 29 28 32 2 19 3 27 32 1 32
38: 10 (: 1 1 C' 1 3 1 0 1 2 32 32 3 32 1 1 32 30 12 2 a 1 1 1 2 29 28 32 2 21 2 27 32 1 31 3'1
39: 0 3 I) 4 4 10 7 0 12 12 2: 0 0 1 0 0 10 0 0 0 a 32 0 0 0 5 0 0 0 3 0 0 0 0 22 0 0 (0
40: 1 0 19 0' (0 0 0 16 0 O· 0 1 1 1 1 12 0 1 1 1 9 a 11 11 10 9 1 2 1 0 1 28 2 1 2 1 2 1 0
H: 1 0 19 0 (0 0 0 16 0 0 0 2 2 1 2 12 0 2 2 1 9 a 11 11 10 9 2 3 2 0 6 29 3 2 2 2 3 2 0 31
~2: 2 0 13 0 0 0 0 13 0 0 0 2 2 1 2 9 0 2 2 2 14 0 9 8 15 1 2 3 2 0 11 22 3 2: 2 2 2: 2 0 20 19
43: 0 0 17 0 0 0 0 16 0 0 0 0 0 0 0 19 0 0 0 0 16 0 17 16 17 16 1 0 0 0 3 16 1 0 1 0 1 0 1 17 17 11
H: 0 2: 0 17 16 9 9 0 6 6 9 2 2 8 2: 0 8 2 2 0 0 3 0 0 0 1 3 1 2 31 1 0 0 2 2: 2 2 2 3 0 0 Q 0
45: 2: 0 15 0 0 1 1 13 0 0 1 4 4 2 4 10 1 4 4 2 9 a 9 8 10 10 4 5 .. 1 10 22 3 4 2 .. 4 4 0 23 22 23 14 1
46: 1 0 18 0 0 1 1 18 0 0 1 1 1 2 1 13 0 1 1 1 10 0 12 11 10 11 2 1 1 1 6 27 2 1 2 1 2 1 0 26 25 2] 17 1 23
41: 0 0 2 a 0 co 0 1 a 0 0 0 0 0 0 10 0 0 0 0 2 0 11 12 3 2 0 1 0 0 0 2 0 0 0 0 0 0 0 2 2 2 2 0 2 1
48: 0 3 0 4 4 10 7 0 12 12 2 0 0 1 0 1 10 0 0 0 1 32 1 1 a 6 0 0 0 3 0 0 0 0 22 a 0 0 32 0 0 0 0 3 0 0 0
49: 1 D 20 0 Co 0 0 17 0 0 0 2 2 1 2 13 0 2 2 1 10 D 12 11 11 10 2 3 2 0 6 29 3 2 2 2 3 2 0 30 31 19 18 0 22 25 2 0
50: 1 0 19 0 0 0 0 18 0 0 0 1 1 1 1 13 0 1 1 1 10 0 12 11 11 10 1 2 1 0 7 28 2 1 2 1 2 1 0 29 28 24 18 0 25 29 2 0 28
51: 2 0 13 0 0 0 0 12 0 0 0 1 1 1 1 11 0 1 1 2 25 0 16 15 26 15 1 3 1 0 5 15 2 1 3 1 1 1 0 13 13 Ie 20 0 13 13 3 0 14 14
52: 4 1 11 0 ] 2 2 12 2 1 1 2 2 2 2 15 2 2 2 2 18 3 14 13 18 15 2 3 2 1 6 8 1 2 2 2 2 2 2 8 8 10 17 1 10 9 2 2 9 9 21
53: 0 3 0 7 7 10 12 0 16 16 3 0 0 2 0 0 26 0 0 0 0 12 0 0 0 3 0 0 0 7 0 0 0 0 9 0 a 0 12 0 0 0 0 1 0 0 0 12 0 0 0 0
54: 1 0 14 0 0 0 0 13 0 0 0 1 1 1 1 12 0 1 1 1 13 0 11 10 14 10 2 1 1 0 9 19 2 1 2 1 1 1 1 19 18 19 20 0 19 19 1 0 18 20 15 10 0
55: 2 0 11 0 0 0 0 10 0 0 0 1 1 1 1 20 0 1 ] 2 29 0 19 18 31 18 2 3 1 0 5 12 2 1 6 1 1 1 0 10 10 16 18 0 10 10 3 0 11 11 27 20 0 14
56: 1 0 14 0 D 0 0 13 0 0 0 ·1 1 1 1 22 0 1 1 ] 25 0 21 20 27 21 2 2 1 0 4 13 2 1 6 1 1 1 0 13 13 14 21 0 11 13 4 0 14 14 23 19 0 13 29
57: 2 0 11 0 0 0 0 11 0 0 0 1 1 1 1 20 0 1 1 2 24 0 20 19 25 19 2 2 1 0 6 13 2 1 6 1 1 1 1 11 11 13 21 0 10 12 2 0 12 12 23 11 0 20 26 23
58: 1 0 13 0 0 0 0 13 0 0 0 1 1 1 1 11 0 1 1 1 13 0 11 10 14 9 2 1 1 0 8 19 2 1 2 1 1 1 1 19 18 21 18 0 1.9 19 1 0 18 20 15 9 0 31 14 13 20
59: 0 0 12 2 2 3 3 12 3 3 1 1 ] 1 1 13 3 1 1 0 12 1 12 11 13 14 2 1 1 3 4]1 0 1 0 1 2 1 2 11 11 8 23 3 10 12 2 1 12 12 13 14 4 15 14 17 ]7 15
60: 0 0 13 0 0 0 0 13 0 0 0 0 0 0 0 11 0 0 0 0 11 0 11 10 12 9 1 0 0 0 6 21 1 0 1 0 0 0 1 21' 20 19 20 0 17 20 1 0 20 22 13 7 0 21 12 13 18 29 17
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 ]9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 H 45 46 47 4.8 49 SO 51 52 53 54 55 56 57 58 59 60
NQ~ The values represent the similarity of two items. Maximum value=34.
Table 10
Chi-square of English and Chinese Judgments
for Three Types of Similarity
Similarity
x2
df=1769
Overall
48.67
61
Function
102.08
Physical
61. 70
Table 11
Correlation of English and Chinese Judgments
for Three Types of Similarity
Similarity
r
**p<.OOOl
Overall
0.90**
62
Function
0.76**
Physical
0.88**
Table 12
Overall Similarity as Function of English Category Names,
Chinese Category Names and Judgment Groups
Chinese Category Names
Mean
Same
0.3161
Different
0.1192
Mean
0.2177
Note. The values represent the mean of each cell.
American=English judgment group. Chinese=Chinese judgment
group.
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Table 13
Typicality Ratings by English Judgment Group for
Sixty Examples of Objects
Item Category names
Number Bottle Jar Container
1 1. 67 3.60 3.69#a
2 3.14 3.33 4.23#
3 4.04# 3.12 2.60
4 3.82# 3.83 4.31
5 3.56# 3.29 4.46
6 2.50 3.56 3.66#
7 3.79 6.30# 4.48
8 4.55# 3.24 3.32
9 3.25 4.09 4.52#
10 3.42 4.96# 4.00
11 3.44 6.03# 4.76
12 3.20 6.13# 4.55
13 4.14 6.20# 4.83
14 3.69 6.10# 4.93
15 3.00 6.17# 4.43
16 3.87 1.17 2.67#
17 4.21 4.93# 4.47
'18 2.73 5.20# 4.62
19 3.50 6.50# 4.93
20 2.67 1. 50 3.35
21 4.03# 2.29 3.14
22 3.00 2.00 3.81#
23 3.44 2.38 3.04
24 4.27 2.29 3.42
25 3.55 1. 43 3.59#
26 3.77 2.87 3.93
27 4.00 6.57# 4.97
28 5.18# 3.95 4.07
29 4.07 6.30# 5.45
30 4.27 6.70# 5.24
31 3.75 5.69# 4.41
32 2.00 1. 50 3.58
33 4.70# 4.07 4.55
34 3.80 6.43# 5.24
35 3.89 2.86 4.43#
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36 4.07 6.43# 5.60
37 3.53 6.83# 5.28
38 4.00 6.73# 5.41
39 3.84 3.22 4.25#
40 6.40# 3.18 3.48
41 6.57# 2.77 3.77
42 4.57# 3.92 4.15
43 5.20 2.67 5.57
44 4.06 6.10# 5.14
45 1. 67 4.00 5.87#
46 2.33 2.18 5.07
47 4.50 3.00 3.35
48 2.75 2.17 3.30#
49 5.74# 2.22 4.83
50 6.22# 3.53 4.64
51 3.85# 2.33 3.37
52 2.77 3.64 3.24#
53 2.00 1. 80 4.07#
54 4.38 1. 89 5.50
55 5.11# 2.73 5.00
56 4.46# 2.57 3.97
57 4.61# 3.10 5.23
58 3.45 2.27 4.48#
59 4.30 3.82 5.93#
60 5.36 3.22 6.13
Note. Typicality ratings are on a 7 point rating scale.
a The symbol "#" represents the preferred name for each item.
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Table 14
Typicality Ratings by Chinese Judgment Group for Sixty
Examples of Objects
Item Category Names
Number A B C
1 0.8 6.0#a 3.7
2 1.0 5.3# 5.2
3 6.8# 0.0 0.1
4 6.8# 0.1 0.2
5 6.6# 3.0 3.2
6 5.5# 3.9 2.9
7 6.9# 0.0 0.1
8 6.9# 0.0 o. 1
9 6.9# 0.0 0.1
10 6.6# 0.0 0.6
11 6.6# 0.0 0.5
12 6.8# 0.0 0.4
13 6.8# 0.0 0.3
14 6.8# 0.0 0.5
15 6.8# 0.0 0.3
16 3.7 0.9 6.3#
17 6.7# 0.1 1.0
18 6.6# 0.0 0.7
19 6.7# 0.0 0.8
20 0.0 1.0 3.9
21 4.6 1.3 5.6#
22 ~ 3.5 1.6 6.3#
23 3.5 0.5 6.1#
24 3.6 0.2 6.2#
25 4.7# 2.0 3.4
26 3.1 2.1 6.3#
27 6.8# 0.0 0.5
28 6.6# 0.0 1.2
29 6.8# 1.9 1.2
30 6.9# 0.0 0.4
31 6.7# 0.0 0.6
32 0.0 6.7# 2.7
33 6.8# 0.3 1.7
34 6.8# 0.0 0.7
66
35 5.7# 2.3 4.5
36 6.8# 0.6 1.5
37 6.8# 0.0 0.8
38 6.8# 0.0 0.8
39 5.2# 3.2 4.9
40 6.5# 0.2 1.4
41 6.4# 0.6 2.6
42 6.8# 0.0 0.0
43 4.5 1.9 3.9
44 6.6# 0.0 1.2
45 0.2 6.5# 2.2
46 0.8 1.4 5.7#
47 3.8 0.4 5.93
48 4.8# 3.5 4.8
49 4.6# 3.5 4.7
50 7.0# 0.0 0.0
51 3.9 4.5 5.5#
52 6.6# 2.3 1.4
53 1.4 4.2 5.7#
54 3.3 2.2 3.5
55 5.8# 1.8 3.1
56 5.5# 1.1 4.5
57 3.5 2.0 3.7
58 2.4 3.1 3.1
59 5.3# 2.4 3.7
60 3.1 1.5 3.6
Note. Typicality ratings are on a 7 point rating scale.
a The symbol "#" represents the preferred name for each item.
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